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4 PLOTTING BOARD FOR MORTARS. 

readings for the arc are read on the outer one of the three 
verniers, the degrees figures being just outside of the end 
of the ruler. The arc pertaining to the mortar battery p. f. 
is indicated by the lettering M. B. P. F. ARC. The middle 
vernier pertains to this arc when the range ruler is pivoted at its 
center, the degrees figures appearing in the outer of the two 
notches in this ruler. The inner arc has its center at the point 
indicating the p. f. of lo-in. battery. When the range ruler is 
pivoted at the center of this arc (lowest recess, fig. i (a), the 
innermost vernier becomes adjusted to such arc, and the degrees 
figures are read in the innermost of the two notches in the ruler. 

In fig. 2 the two rulers, as already mentioned, are pivoted at 
the middle recess (m. b. p. f.). At the 9120 yard point of the 
range scale on ruler, the ruler rests on a tack (assumed as being 
a target pencil dot), and the middle vernier indicates the azimuth 
of the target from m. b. p. f. as 285° 46'. 

In fig. 3 (b) the range ruler from about 8900 yards to include 
the tabular headings is reproduced to exact size. 

The range ruler carries a range table for 12-in. mortar made 
up from the graphic table for mortars furnished by the ordnance 
department. 

The column along the beveled edge shows a range scale of the 
usual graduations, 200 yards to the inch. 

The next column shows weights of powder charges correspond- 
ing to the several zones, of which there are thirteen in all.* 

In the third and seventh columns appear the elevations, to every 
twenty-five yards, corresponding to the several powder charges. 

In the fourth, and eighth columns are indicated the times of 
flight, to the nearest second, for every one-hundred yards. 

In the fifth, and ninth columns appear the angular drifts for 
every one himdred 'yards. 

In the sixth column are shown the number of minutes change 
in azimuth necessary to move the point of fall twenty-five yards 
laterally. 

The drift ruler is a device mechanically correcting for the 
drift. At any point (given range) along the straight edge of 
this ruler, the offset to a corresponding point in the curved edi^e represents 
the linear drift /or that range to the scale of the map. In the case of 
some of these offset the outer ends terminate in the outer edges 
of the prongs (the inner edges of prongs are not considered). 

• Had the mortar battery been located on the ground appearing? at the southern part of 
the chart, the direction of the channel is such that the number of zones would be but half a 
dozen. In the location of mortar batteries, a detail so important as this is one well worth 
consideration. 
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FIRING MORTARS AT MOVING OBJECTS. 9 

Notes: — Drills should be conducted to load the guns of the pits 
with dispatch. A company should be broken up in reduced de- 
tachments to serve if possible every gun, loading the trucks with 
projectiles and bringing up dummy cartridges. A delay will be 
foimd in this part of the service. As a part of the drill, electric 
primers should be used and screwed home and connections at- 
tached. Occasionally fire the electric primers to test the con- 
nectiops. Never fail to have the vent cleared before screwing 
home the primer. 

Whether vessel tracking or not make a habit of laying the 
mortars following the course of a vessel in the channel. 



MANUAL FOR THE 12-INCH BREECH LOADING 

MORTAR. 

By Caitain S. C. VESTAL. Artillkry Cori-s. 



Parts in i/a/wi apply only to mortars with shell hoist on earriase. 

POSTS. 
Gun Commander — Two yards in rear of breech, facing it. 
Gunner — On left of gun commander. 

Nos. I, 2, 3, and 4 — In line, immediately in rear of breech, 
facing it, and in the following order from left to right: Nos. 4, 2, 

^y 3- 
Nos. 5 and 6 — At the elevating hand wheels, facing them; No. 

5 on the right. No. 6 on the left. 

Nos. 7 and 8 — At the traversing cranks, in front of them, fac- 
ing the parapet; No. 7 on the right. No. 8 on the left. 

Nos. 9 and 10 — Convenient to the carriage, near the entrance 
to the magazine. 

SERVICE OF AMMUNITION. 

The ammunition details for each group of mortars are under 
charge of a non-commissioned officer, who superintends the sup- 
ply of ammunition for the group and inspects shell tongs and 
trolleys. He exercises immediate control over the shell room 
details. 

The ammunition detail for each mortar consists of one ammu- 
nition corporal and five privates. 

The ammunition corporal inspects cartridge room, exercises 
supervision over the supply of ammunition for his piece, and, 
assisted by one private, fuses shell. 

The cartridge detail (two privates) uncases cartridges, puts 
empty cases to one side, and delivers cartridges to Nos. 7 and 8. 

The shell room detail (two privates) operates trolley and shell 
tongs, and, assisted by Nos. 9 and 10, places shot in shell tray. 

EQUIPMENTS AND STORES. 

For each group of guns: i range scale, i difference chart, and 
1 electric firing machine. 

For each gun: i quadrant, 2 sleeves, 1 bore and chamber 
sponge, I rammer, i prop, i primer pouch, i primer key and 
wire, I lanyard, i loading tray, i translating roller, 2 traversing 
cranks, i funnel, i oil measure containing oil, and i wrench. 

TO LOAD AND FIRE. 

The Group (or Gun) Commander commands: — i. Prepark for 
Drill (or Action). 2. Examine Gun. 3. Load. 
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I. Prepare for Drill (or Action). 

The senior ^un commander of each g"roup brings np range 

scale and difference chart and places them on shelf or table near 

dial telegraph. 

The gunner brings up quadrant and places it convenient for 

the gun commander. 

Nos. I and 2 assist each other in putting on the sleeves. No. 

I carries out lanyard and prop and places them convenient to the 

breech. No. i of the first piece of each group carries out firing 

machine if used. No. 2 equips himself with primer pouch, 

primer key, and wire; places translating roller on loading tray; 

carries them out; and places them on mortar platform convenient 

to the breech. 

No. 3 carries out two water buckets containing water and hand 
sponge, and places them convenient to the breech. 

No. 4 brings up bore and chamber sponge. 

No. 5 or No. 6, as convenient, carries out rammer; and together 
place mortar in horizontal position.* 

No. 7 carries out wrench for filling plug; also traversing crank, 
placing crank on traversing worm shaft on right side of piece. 

No. 8 carries out funnel and oil measure containing oil; also 
traversing crank, placing crank on traversing worm shaft on left 
side of piece. 

Nos, 9 and 10 bring out shot truck. 

2. Examine Gun. 

Nos. I and 2 remove breech cover, and Nos. 7 and 8 muzzle 
<v)ver; fold them and place them out of the way. 

No. 2 places translating roller in position; Nos. i and 2 open 
breech, No. i operating rotating crank handle, and No. 2, trans- 
lating roller. The gunner inspects the bore, chamber, breech 
box, breech block, and breech mechanism. If necessary, Nos. i, 
2, and 3 clean same. Nos. i and 2 then close breech. 

Nos. 7 and 8 remove filling plugs; if necessary, fill cylinders; 
and replace plugs. The gunner also inspects the traversing gear 
and tests the adjustment of the azimuth indicator. The gun 
commander tests the elevating gear, the level of the traverse cir- 
cle, and the telephone and dial telegraph. 

3. Load. 

No. I disengages one of the wires from firing machine, if used, 
and Nos. 5 and 6 securely clamp piece in horizontal position be- 
fore the breech is opened. Nos. i and 2 open the breech; No. 2 
clears vent and removes pressure plug. When necessary to clean 
the bore and chamber, No. 4 brings up bore and chamber sponge, 
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assists Nos. i and 2 in spongfing, and replaces sponge. No. 3 
washes the breech box and breech block with the hand sponge, 
cleaning thoroughly the gas check seat and the box, the mush- 
room head, gas check, and threads; wipes oflF the surfaces he has 
washed, and oils the pad, and threads of the block and box. No. 
2 seats loading tray, anti at the proper time ^ives commaft / to No. 4 to 
raise projectile. No. 4 }^oes to the shot hoist wheels anJ, assistet/ /[v N^o. 
J or No. 6, raises or towers at command of No. 2.* Nos. 9 and 10 
bring up projectile, and after it is launched, lift projectile tray from 
the shell hoist scoop and replace it on trucks and remoxQ truck. 

No. 5 or No. 6, as convenient, brings up rammer.* Nos. i, 2, 
3, 4, 5, and 6 take hold of the rammer on their respective sides, 
Nos. I and 2 next the breech. At the command Ram, given by 
No. 2, the projectile is shoved forward into the chamber until its 
base is about 30 inches beyond the loading tray. 

No. 2 commands: Home, Ram. At the first command the 
numbers at the rammer take a firm hold; at the second, all work- 
ing together, send the projectile home with all force possible. 
All quit the rammer, except No. 5 or Xo. 6, who replaces it. 

Nos. 7 and 8 go for the cartridge; and returning, hand it at the 
proper time to Nos. i and 2, and immediately thereafter man the 
traversing crank handles. 

No. 2, assisted by No. i, inserts cartridge, pu.shing it forward 
so that its base barely clears the gas check seat. No. 2 removes 
loading tray. Nos. i and 2 close breech. No. 2 inserts primer 
and screws it well home; hooks lanyard in eye of primer or con- 
nects wires. 

The gunner lays the mortar approximately in azimuth during 
the loading; when loaded, he lays it accurately. The gun com- 
mander gives the elevation. 

The gunner commands: Ready. 

All except No. i quickly seek cover. No. i tautens the lan- 
yard or connects wire with firing machine. 

The Group (or Gun) commander commands: Fir p.. 

No. I pulls the lanyard or presses steadily down upon the 
handle of the firing machine until the lower end of the bar 
strikes. 

After firing, the gun commander immediately commands Load. 
The men quickly resume their posts and duties. 

♦The bore and chamber sponj^e and the rammer should be on the side of the piece ntxt the 

parapet, to leave the way clear for the passa-^e of shot trucks. (lenerallv speakiii r. it \n ill 

be found convenient for No. 5 to briny: up rammer for pieces on ri^'ht side of pit; Xo. ^> for 

* pieces on left side of pit. Thf number not required to bring up rammer asststs Ao./ at shot hoist 

wheel. 



CONSTRUCTION OF A DIFFERENCE CHART. 

By Major J. A. LUNUEEN, Aktili.kky Corps. 



A difference chart is used to obtain the azimuth and range of 
an object from some point, as a gun, when the azimuth and range 
of the same object from some other point, as a position-finder, is 
known. 

It consists of: 

Azimuth-difference circles, 

A circle graduated in azimuth, 

A circular range -difference scale, 

And a pivoted range-scale. 
Azimuth- Difference Circles. — If, in Fig. 2, -r^ is the location of the 
position finder and B that of the gun for which the chart is con- 
structed, E being the middle point oi A B and Cthe centre of 
an azimuth-difference circle passing through A and B, D, jy and 
jy being points on the circumference of this circle; then the 
angles A D B, A U B and A U' B are evidently equal to the dif- 
ferences in azimuth of the points D, Lf and U' as observed from 
A and from /?, and as by a well known principle of geometry 
these angles are equal, hence all points on the circumference of 
this circle have the same difference of azimuth from these two 
points. 

Since D B is parallel to C E by construction, the angle ACE 

A E ^ A B 

is equal to the angle A D B and E C zn ^ - - ^ •=: ^ ^ ^^* 

^ ^^ tan. A CE tan. ADB 

To construct the circles, (in fig. i) 500 yards to the inch is a 
convenient scale for the chart and A and B should be so located 
the proper distance apart and in such a position that the chart 
shall include all of the field of fire of the gun for which it is con- 
structed up to the limit of its range. Then draw in pencil a 
straight line E C through the middle point E of A B and per- 
pendicular to it and lay off on it from E (in both directions when 
necessary) the different values of E C corresponding to values of 
the angle ^ Z^ /? differing from each other by 2' or more, and 
from these points so found as centres, with a radius of CA, 
(=1 C B), construct the circles, marking them the proper degrees 
and minutes difference in azimuth and plus or minus as indicated 
in Fig. I. If the position finder is in rear of the gun two sets of 
circles will have to be constructed, one set plus and the other 
minus, separated by the line A B prolonged. If on the side of 
the gun but one set of circles will be needed. 
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Azimuth Circle. — The azimuth of A B bcinj>* known, a circle 

graduated to degrees in azimuth may be constructed with a ra- 
dius of about 5000 yards to the scale of the chart, centre at ^, 

and marked every ten degrees as indicated in Fig. i . 

Ran\^e Diiference Scale. — This circular scale is constructed with 
a radius a little less than that of the azimuth circle and should 
be drawn in red ink so as to distinguish it from this circle. 

This scale will be strictly accurate only for the distance at 
which it is drawn but sufficiently so for practical purposes for 
distances greater or less than this. F\^ evidently the point at 
which there is no difference of distance, and G that at which 
there is the maximum difference equal to A B. Other pomts may 
be determined graphically with vSufficicnt accuracy, especially if 
the distance between A and B is greater than 200 yards, as fol- 
lows: — Continue the line A B beyond G, where it intersects the 
range difference circle, and from this point set off on this line 
equal distances each equal to the least subdivision on the scale 
(in the figure it is 50 yards). With B as a centre and a radius 
equal to B II (^A F — 100 yards) draw the arc of a circle and 
where it intersects the range -difference circle at K will evidently 
be the point that is 100 yards less distance from B than from A. 
In the same way other points on the scale may be constructed. 

A more accurate method is as follows: — 

From A (Fig. i and 3) draw A L perpendicular to A B and pro- 
duce it until it intersects the circle at Z. To find the point A' on 
the circle w^hose distance is 2^/ yards less from B than from A, we 
have in the oblique angled triangle (F'ig. 3) the sides a, 
b and c given, to find the angle ^ by the formula sin \A z=. 



4 



ii^*H/-'-.),, = H" + * + 0. 



A' is then evidently equal to 90° — A or A — 90° and the 
chord K I can then be readily computed, being etjual to 2/' sin 
\A', and laid off accurately. In the same manner other points 
may be found, the difference of whose distances from A and B is 
iij 3^/, etc. 

For points on the left of /., <z = /^ -|- d, b -|- 2(i, etc. And on 
the right of /., a z=z b — //, b — 2^, etc. 

In the figure //is taken as 50 yards, and should be taken a con- 
venient distance depending somewhat upon the length of ./ B. 

Rani^c Scale: — The range scale is constructed of wood or metal, 
divided into 100 yard spaces and ])ivoted at ./. 

In order that the correct centering of this scale may be verified, 
two right lines should be drawn through ./ at right angles to each 
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other, before the hole for the pivot is bored, and then on turning 
the scale about its pivot, its fiducial edge, should coincide with 
each line, if properly centered, and can readily be made so. 

As it is often necessary to lay the difference chart on a small 
shelf when in use, or hang it on a wall, and in that case, in order 
to be able to swing the scale around freely, it is necessary to have 
the pivot of the scale away from the observer, or, when hanging 
up, near the top, then in order to be able to read the numbers 
readily the chart should be lettered so as to read right side up 
while in that position. 



TRIANGLE FOR TELEMETRIC CALCULATIONS. 

By RENZO GARRONE, Likitknan- of AkTii.i.EkY. 
Translated from the Italian* bv Captain PRANK E. HARRIS, Artillery Corps. 



In that case of coast artillery firing in which the telemetric 
calculations are based upon the assumption that the target moves^ 
with uniform speed over a rectilinear path during the inten-al 
elapsing from the instant the loading is completed to that in 
which the projectile reaches the target, the time intervening may 
be divided as follows: — 

(a) The time to make the calculations and give the elevations 
to the pieces; 

(b) The time to command fire, and discharge the pieces (2 sec- 
onds) and the time of flight /, corresponding to the range. 

Assuming that upon the completion of the loading the target 
is at a point / and denoting by jc the displacement of the target 
in the direction of fire in 10 seconds, the pieces will be ready to 
fire when the target is at a point /', distant 3.r from /, in which 

the elevations being given for the firing at a point T (distant 
x/io(f 4- 2) seconds from F in which 

n^ = i>^zL x/io{t + 2). 

These and the firing corrections (expressed as percentages) are 
the calculations which, with slight modifications, are made by 
the operator of the telemeter and which, notwithstanding their 
elementary character, are almost always entrusted to officers. 

In actual warfare, as a matter of fact, the firing, the limited 
time interval and the din of battle generally, might very readily 
produce such a nervous state in the operator as would fatally 
react on his calculations, giving rise to inaccuracies in the opera- 
tions, errors in the signs, etc. 

By this system, moreover, the officer at the telemeter is de- 
prived of his natural office of assistant to the captain in the 
rational employment of the fire. The materiality of the numer- 
ical operations will distract his mind from that constant super- 
vision, that study of the vessel's path, which are so essential to 
the selection of the most favorable instant for firing. The firing 
will tend to lose its most essential characteristics by being con- 
verted into a rhythmic booming of departing salvos, at the very 
instant, perhaps, in which the ship begins a change of direction. 

* Revista di ArtigHeria e Genio, September, 1901. 



TRIANGLE FOR TELEMETRIC CALCULATIONS. 1 7 

Under the most favorable circumstances, the salvo, all ready to 
fire, will be delayed by numerous calls of *'time," each of which 
means a loss of 50 seconds of time. 

This state of affairs is rather serious considering the slow rate 
of fire at present obtainable, and the short time during which the 
vessel, in the development of any tactical action as, for example, 
the forcing of a passage, is exposed to fire; and it tends to become 
still more so with the continued increase in the speed of the tar- 
gets and the perfection of their evolutional qualities. 

On the other hand, it is to be observed that the vessel is not at 
liberty to execute irregular and capricious movements; the de- 
velopment of the tactical action and the presence of the other 
members of the squadron introduce the necessity for following 
a definite course, the knowledge of how to profit from which 
epitomizes the whole art of operating a telemeter. 

To attain this the officer must be free from every pre-occupa- 
tion incident to computations so as to be able to concentrate all 
his faculties upon the target. When this obtains, if he has the 
good fortune to be supplied with a vertical base telemeter 
which is non-inverting and has a large field of vision, his post 
will be at the telescope. 

As it is considered imprudent to entrust the calculations to 
enlisted men and as officers ought not be burdened with this 
duty, it would seem that the most obvious solution of the ques- 
tion would result from an instrument so simple in operation as 
to be absolutely trustworthy even in the hands of a soldier. 

This principle led me to conceive the instrument represented 
in the appended drawing and designed for the long 24 cm guns. 
It is evident that a similar instrument may be utilized for solving 
the problem for mortars also. 

The instrument (see plate) is made of a thin plate of platen 
and resembles an ordinary draughtsman's triangle from which it 
differs by having the more acute angle blunted and by having a 
raised rib along the longer side. 

The instrument is graduated on its upper face, the gradua- 
tions, d, being parallel to the raised rib above and proceeding to 
include the maximum range.* The zero of the scale is taken at 
the point of intersection of the line of graduations with the hy- 
pothenuse of the triangle. 

A channel, a, is so cut to the left of the scale that its axis is at 



* In the drawing half a millimeter represents lo meters and the scale is prolonj^ed beyond 
the maximum range so that, whatever be the path of the target, the telemetric calculations 
may never limit the maximum useful range. 

' Jotirxuil a. 
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a distance from the latter proportional to (/ 4- 2) seconds.* 
The gfrad nations of the scale are projected along the hypothenuse 
by lines parallel to the shorter side of the triangle. 

Mounted on the raised rib and sliding along it, is a sliding 
guide having on its under face a large pivot so constructed, that 
the prolongation of its axis would meet the edge of the scale in 
a point corresponding to the range. Upon this pivot is mounted 
an index arm the angular motion of which is measured by the 
percentage correction scale. A set screw is provided for clamp- 
ing the index arm to any position of the scale. 

The function of this index arm is obvious. If its fiducial edge, 
e, is parallel to the shorter side of the triangle, the range is read 
either upon the hypothenuse or the scale, d\ if, however, this arm 
is inclined to the shorter side above, the distance read will be 
corrected by a certain amount J^, which may be either plus or 
minus. 

The index arm being firmly clamped at any inclination by the 
set screw, z;, the sliding of the guide will vary the range and 
hence, also, the corrected Ax which varies directly with it; hence 
the index arm will indicate upon the hypothenuse, the range cor- 
rected by a definite percentage. The graduations for the cor- 
rection scale are determined by a* simple graphical construction. 

On the upper face of the guide a long channel ^, is cut, in 
which slides the pivot of the upper button and another pivot /, 
which, in addition, engages in the channel a. 

The upper button is assembled to turn ea*sily, is provided with 
a graduated lip and bears the annular slot /, in which engages 
the pivot/'. 

The index / of the initial ranges is soldered to the button; 
the index /' of the ranges when the pieces are at the ready, as 
also the bar connecting the pivot / with that engaging in the 
slot r, are firmly attached to the pivot /'. 

By this arrangement the index /' is always constrained to move 
parallel to the index / and as the distances of the two pivots from 
the scale are proportional, respectively, to (/ -|- 2) seconds and 
(30 + / + 2) seconds,! the portions of the scale included between 
the respective indices and the normal to the scale passing through 
the pivot/ will be proportional to these quantities multiplied by 
the tangent of the angle through which the button was turned, 
and will represent, furthermore, the distances {t'\'2)xl\o and 

* In the drawing half a millimeter representa one second of time. 

t Tha pivot/' is at a distance of (/ + a) seconds because it runs in the channel a, whose 
axis is exactly that distance from the scale: the pivot p being at a distance of 15mm. from 
the pivot/" is at a distance from the scale proportional to (/ + 33) seconds. 
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(30 + ^ + 2).r/io, respectively, provided the lip of the button has 
been properly graduated. 

We saw above that the axis of the sliding" guide prolonged 
meets the scale at a point which is the range, therefore the index 
/' will show the reading 

^, zp (/ + 2Xr/io 
which is the range at the instant the pieces are ready to fire, and 
the index /, on the other hand, will show the initial range, or the 
distance 

D^ — D^ T (30 + ^ + 2)xl\o = D^^ 3jr. 

The graduation of the scale of .r, shown on the upper button, 
is also seen to be most simple.* 

 * * 3|C IC 

The use of the instrument is very simple. 

Just before the loading is completed, the value of .r, which has 
been previously determined, is set off on the scale of the upper 
button; when the loading has been completed the index / is set 
to read the range at the corresponding instant. The other in- 
dex will then show the range at which the command fire must be 
given. The range to be communicated to the pieces is indicated 
on the scale along the hypothenuse by the lower index arm. 

The correction percentages are made, when necessary, by 
means of the under button and as it will rarely have to be 
changed, the manipulation of the instrument is most simple and 
rapid. 

• The ^graduations should be extended from zero to i«;o in both directions, the latter num- 
ber correspondinsf to a velocity of about 30 knots for a vessel which is approachinR or re- 
ceding: in the line of fire. 



FRENCH FIELD ARTILLERY 

Translated from the XiERMAN*. 
By CHAS. a. JUNKEN. 



France has kept well the secret of her model 1897 rapid fire 
field material. The substitution of the- 75mm. (3.0 -inch; rapid 
fire for the 90 mm. (3.6-inch) field j^un is completed, and durinj^^ 
the chang^e, which has taken three years, slowly and by piece- 
meal only has she lifted the veil of secrecy attending the con- 
struction, so that even now no positive or absolutely accurate 
statements can be made upon essential details of the system. 
There was method in this secrecy; for publicity was thus not only 
avoided upon fundamental points of construction, important from 
a tactical standpoint, such as the hydro-pneumatic brake, but 
what is more important, yes most important, essential details 
and values of the entire system were withheld. What can be of 
greater importance to the tactician than a knowledge of the ini- 
tial velocity, weight, number of balls and weight of the loaded 
shrapnel, and yet not a single one of these four essentials is def- 
initely known. 

Not only the weights of the limbered and unlimbered piece are 
frequently seen in current literature and the daily press, but also 
the details of the elevating device and sights are published in 
more daring journals. If however we wish to obtain a rigidly 
accurate — or perhaps we had better say a not entirely inaccurate — 
picture of the French field material, nothing remains but to pro- 
ceed synthetically; compile the various data, combine, recon- 
struct the illustrations appearing in periodicals and so approach 
approximately correct values rather in a negative way, that is, by 
discarding this or that incorrect value. 

Not long since the French Secretary of War promulgated and 
issued to the service new firing regulations, although these have 
not yet received the sanction of the board on military affairs. 
This board has only to prove that the new regulations agree with 
those for infantry and cavalry and that nothing therein conflicts 
with these two arms. In the first place the new regulations, 
which occupy about 400 pages, omit all paragraphs giving a de- 
scription of the material, although the regulations, shortly pub- 
lished in France Militaire in a serial article, afforded an interest- 
ing insight not only into the French firing and drill methods, 

 Militar Wochenblatt No. i, Jan. i, lyoa, and No. a, Jan. 8. lyoa. 87th year. Columns 19 to 
24 and 47 to S3. 
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but also into the material itself and its organization. At the 
risk of repeating some known factors in what follows, the coher- 
ence and general ruling conditions concerning the material are 
briefly sketched.* 

The gun is of the recoil type, of 75 mm. (3. o-inch^ calibre, m 
32 calibers long, with a recoil on the carriage of m i.i m (42 
inches). 

This is the very system that 24 years ago was developed by 
the Eichweide brothers of Hannover but which in Germany 
found no recognition. This is not the place to discuss its advan- 
tages or disadvantages. To the trail a strong spade is attached, 
which in conjunction with the recoil system, and brake shoes, 
which when raised serve as wheel brakes, insure the steadiness 
of the piece when fired. Ordinarily the carriage recoils only a 
trifle at the first shot, until the spade is firmly fixed in the 
ground. This recoil as a rule, is 10 cm. (4.0 inches). The ele- 
vating device and its manipulation are ingenious, and it is re- 
markable that up to the present time, no description of this ma- 
terial gives a better insight into this detail. The essential point 
of this lies in the fact that the work of adjusting the angle of 
elevation to the range and target — by either using or not using 
the clinometer, that is, with or without reference to the lay of 
the land, — is ascertained by two persons. It must be understood 
that the telescopic sight is not attached to the piece but to the 
carriage, that is to say to the slides, and is thereby undisturbed 
by the recoil of the piece and can be used during the recoil. 
This of itself would not materially assist in the pointing; it is far 
more credible, and many manufacturers have also developed 
the idea, that the slides carry a sight made up of front sight and 
rear bar sight, which serve just as did the sighting arrangements 
formerly attached to the gun. Since however the French — and 
we will enlarge on this later on — lay great stress, in their rapid- 
fire, on making, within certain limits, frequent changes in the 
range and thus in the angle of elevation, it became necessary for 
them to devise a method for altering the angle of elevation with 
the least possible delay. 

It is essential not to alter the sight bar to correspcmd with a 
change in elevation, whereby the line of sight for a fixed target 
remains constant. To this end a device is employed, the work- 

* Unless otherwise stated all data concerninic weijfhts and constant factors, of the French 
field gun, here cited are not claimed to be absolutely accurate, but can be considered only 
as close approximations. Those factors which are true for only one limit will be designated 
m for minimum and h for maximum. Figures, rigidly accurate, are printed in bold face 
type. 
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ing out of which required skill, the idea (not the development) 
for which hpwever depends on an original proposition, advanced 
by Captain Wilhelmi, the present professor of the field artillery 
schoo], in 1890, and earlier spoken of by Wille in his **Feldge- 

schutz der Zukunft" (field gun of the future). 

Whether Wilhelmi* s construction has had practical demonstra- 
tion or not we do not know. Just as Messrs. Eichweide came too 
early with their training device, so in 1890 Wilhelmi came inop- 
portunely with his elevating device, since in both cases at each 
period there existed no urgent necessity to hasten the develop- 
ment. Though the necessity in 1890 was more keenly felt than 
in 1878-79, yet the Wilhelmi device was untimely, as immediately 
at that time the sighting bar was proposed and developed, which 
marked a great advance over the sighting apparatus then in use. 
At all events, the characteristics of the Wilhelmi sighting device 
and of the French so called ^^independent line of sight" are so 
devised, that one man mechanically gives the elevation and 
another man independently verifies it. Both constructions are 
subject to the disadvantage that the weight of the carriage is con- 
siderably increased thereby, and that they require two persons 
to point and aim, which may readily interfere with certain evo- 
lutions. 

On the axle, to the right and left of the gun, are sheet steel 

shields, which offer protection from shrapnel fire and also from 
small arm fire if the range be not too short. The upper ends 
are 1.4 m (4.6 feet), the lower ends scarcely a centimeter, above 
the ground. In limbering, the portion of the shield lying below 
the axle is folded up so as not to interfere in travelling. The 
left shield is provided with quite a good sized slot in the plane 
of the line of fire for the aiming gunner, who whilst pointing sits 
upon a seat bracketted to the carriage body at a height between 
the level of the breech of the gun and the axle. Axle seats are 
omitted. The limbered piece has, for hitherto conceived ideas, 
the excessive weight of m iioo kg.* (2420 lbs.) The track is 15.25 
m (5.0 feet) wide. All wheels are h 1.36 m (4.46 feet) in diameter 
and have wooden felloes and 14 wooden spokes, attached to the 
metal nave by 7 bolts. The axis of the bore is h 90 cm (36 
inches) and that of the telescopic sight is i m (39.4 inches) above 
the ground. The line of sight may, however, by means of a pe- 
culiar contrivance, be raised to 1.5 m (59.0 inches) and under 
certain conditions elevated to 1.8 m (70.85 inches) above the 
ground. This is a very important point, as it is then feasible to 
place the gun so far under cover that the gun crew are complete- 

* See Militar Wochenblatt No. 87, 1901. 
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ly out of sight, though still using direct fire. Since this appara- 
tus, which so markedly increases the height of the line of sight, 
cannot be loft on the gun however when fired, it precludes rapid 
fire. Should it become requisite to place the gun still further 
beneath the crest of the protecting parapet, the pointing must 
be done with level and sighting rod and the regulations, in this 
case, provide that the gunner shall stand upon an ammunition 
wagon, when the height of his eye will be in the neighborhood of 
2.85 m (9.35 feet), and as a last extremity he can still stand on 
one of the buckets attached to this wagon which raises the level 
of his eye still further by 35 cm. (13.8 inches) that is, to a total 

of 3.2 m (10.5 feet). 

The pointing device is delicate and complicated and it is 

worthy of note that the rear sight includes a contrivance for lay- 
ing by auxiliary sighting points like our pointing plate, or more 
correctly our pointing arc. Since several parts of this pointing 
device are loose, it has repeatedly happened that on returning 
from fire drill or maneuvers, some parts were missing. More- 
over, the divisions on the rear sight are rather illegible. In 
.spite of these faults, the improvement relieves the aiming gunner 
of a heavy task, for whilst the old regulations required 127 
pages of description the new regulations reduce this to barely 
15, — still another argument that a complicated apparatus, even 
though it be, as in our service, a gunner's quadrant with an ad- 
justment for side slope of the carriage and a clinometer, — in its 
service and use may be quite simple. It cannot be too strongly 
accented, that it is thoroughly false, without further ado, to 
condemn a complicated apparatus and one difficult to make. 
The principal thing is that it shall be easy to use and easy to 

learn how to use it. 

The limber has wheels like those of the carriage. 

The connection between the lunette and limber hook is elastic. 

The limber chest contains 24 rounds, and provides seats for 
three men armed with carbines and side arms. The weight of 
the limbered piece is m 1800 kg. (3,960 lbs.) without, and m 
2040 kg. (4,488 lbs.) with men. The caisson is limbered like the 
gun; its rear truck contains 72 rounds. Thus the caissons con- 
tain the very considerable total of 96 rounds. In transport the 
cartridges are normal to the ground without any peculiar re- 
taining device. They are contained 36 to right and left in four 
compartments. Half of the remaining space is filled with ac- 
cessories and spare parts, whilst the remaining half contains a 
fuze cutting machine, wherewith two fuzes may be set simultan- 
eously. In transport the fuzes are set for percussion. The 



FRENCH FIELD ARTILLERY. 



25 



bottom and top of the rear truck are of sheet steel. The axle is 
not beneath the chest, but a trifle above its lower surface. 
Whether the axlo is bent or goes straight through the chest is 
not known. Probably the latter is the case. The rear truck is 
so arranged that it can be dropped to the rear, so as to stand 
nearly vertical. See figures i and 2, which show- a side eleva- 
tion and rear view of the unlimbered rear truck. 
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Simultaneously a litter bar drops down at the front and serves 
as a forward prop. For rear supports there are two small stays. 
The bottom of the chest is now to the front and the cover to the 
rear. The cover can then be readily opened to expose the bases 
of the 72 cartridges. To open the fuze cutting machine the 
cover of its compartment is folded back. 

In this position the caisson serves as a shield 1.25 m (4.1 feet) 
high, so that kneeling men behind it are completely covered. 
Three men are seated on the limber of the caisson; the weight 
of the caisson approximates very clowsely the weight of the gun. 

The whole equipment, including the gun, is painted grey. 

The weight of the projectile is 6.5 kg. (14.3 lbs.)*; the initial 

* in the first dejign of Model 97 a weight of 7.24 kg. (15.93 lbs.) was seriously considered. 
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velocity is h 530 m (1738 f. s.)- At a rang-e of 3,000 m (3270 
yards) the terminal velocity is about 285 m (935 f. s. ) The an- 
gle of fall is 8^ and the co-tano^cnt* is therefore 7.2. 

SERVICE OF A SINC.LE PIECE. 

The term '^single piece" is inaccurate, unless it be understood 
that every g'un is provided with a caisson, each limbered ^\m 
with a limbered caisson, and each unlimbered g^m, a rear ammuni- 
tion truck. t 

The gun detachment consists of a driver and six men, num- 
bered consecutively from i to 6. Numbers i to 3 are seated on 
the gun limber, Nos. 4 to 6 on the caisson limber. The back- 
ward tilted rear truck of the caisson is placed clos(* to the left of 
the unlimbered gun at a distance of 50 cm. (20 inches) between 
hubs, approximately as shown. The distribution and position of 
the men who serve the piece is shown in fig. 3. 




Numbers i and 2 perform their duties seated, No. 4 kneels, 
and the others either kneel or stand. 

Number i, the aiming gunner, sits to the left of the trail; he 
handles the sighting apparatus, including its removal, gives the 
lateral deviation according to the range table (the sights are not 
arranged to correct for this) and likewise the constant lateral de- 
viation including that of the auxiliary aiming points as we do 
with our directing plate and pointing scale. He further ascer- 
tains' the slope of the ground, and, by means of the level, 
corrects for it. 

Number 2, the firing gunner, sits to the right of the trail, 
does the elevating, handles the breech mechanism and fires: he 
also uses the rammer, to help unload, in ease the extractor fails 
to work. 

* Danger space in meters for i m in hei^iit of tarvret ii).int of hurst). 

t For the preparation of the limbered piece to make readv f- r fire, that is for brinjfinjf the 
gun in action, see Militar VVochenblatt No. 104 ot i-^oi. 
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Number 3, the loading gunner, stands behind Number i, 
shoves the cartridge in the bore, and trains the gun, particularly 
for the first round, by means of the trail. 

Number 4, fuze cutter, sets the fuze to the proper time of 
burning. 

Number 5, ammunition handler, takes the cartridge from the 
caisson and passes it to Number 4. Number 6, ammunition 
handler, takes the prepared cartridge from Number 4 and 
passes it to Number 3. He also assists number 5 in his duties. 
The driver and the least intelligent of the gun detachment are 
trained only to the duties of numbers 3, 5 and 6. Numbers i and 4 
are as a rule first class privates. The formation by a single gun 
is followed by the formation in section and this by the battery. 

THE BATTERY. 

A battery on a war footing consists of 4 guns, 12 caissons, a 
baggage wagon, a field forge, a provision wagon and a fodder 
wagon. 

For administration and service the battery is divided into the 
following sections: 

I St Platoon, commanded by a lieutenant on the active list. 



. .. f 1st caisson ) , 

1st section < . > 120 rounds. 

\ 1st gun I 

J . . f 2nd caisson 1 j 

2nd section < J > 120 rounds. 

\ 2nd gun J 

2nd Platoon commanded by a lieutenant on the active list. 

J . . f ^rd caisson 1 , 

^rd section < ^ i > 120 rounds. 

^ I 3rd gun J 

. , .. ( 4th caisson 1 , 

4th section <\u )■ 120 rounds. 

^ \ 4th gun J 

Section III, commanded by an adjutant.* 

5th half section, 5th and 6th caissons, 192 rounds. 
6th half section, 7th, 8th and 9th caissons, 298 rounds. 

Section IV, commanded by a reserve lieutenant. 

7th half section, 10th, 11th and 12th caissons, 288 rounds. 

8th half section, baggage wagon and forge. 

9th half section, provision wagon and fodder wagon. 

For battle marching and for battle, the formation is altered as 
follows, section III being divided: 

* An adjutant corresponds in r>ar service to a sort^eant. His rank is between that of a 
non-commissioned and a commissioned oflicer. and he therefore corresponds to a deck 
officer in the navy. 
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FUiHTINC; BATTERY. 

Firing line: (4 guns and 4 caissons). 
Section I, as before. 
Section II, as before. 
Battery reserve: Two caissons (5th half section). 
Supply train: Commanded by the reserve lieutenant since the 
adjutant is in charge of the divided section III. 

Six caissons, namely three from the 6tti half section of the 
divided section III and three from the 7th half sectii)n. Field 
forge and baggage wagon formerly the 8th half section. 

HEAVY ba(;(;age. 

Provision and fodder wagons formerly the 9th half section. 

The guns and armament of the fighting battery and the sup- 
ply train are provided with 6 horse teams. 

Marching formation is either single or double file. In single 
file, guns and caissons alternate, each caisson travelling before 
the gun to which it belong:;. In double file the gun is to the 
right and the caisson to the left, hub to hub, so that every cais- 
son is directly beside its gun. The two caissons of the battery 
reserve follow as the 5th pair. Forming from one line of march 
to the other and reforming is provided for. In going into bat- 
tery from double file each caisson travels either side by side or 
half lapping its gun till the firing line is reached; both are then 
halted and unlimbered; the gun limber makes a right hand and 
the caisson limber a left hand turn and by two circles take posi- 
tion behind the nearest wing of the battery. The gun is now 
wheeled round till it points to the enemy and the instant the 
rear truck of the caisson tips backward its limber pole drops 
down. When gun and caisson first reach the firing line it is im- 
portant that the hubs of the gun carriage wheels be 50 cm. (20") 
in advance of those of the caisson, since we must take into ac- 
count that by the dropping down of the brake shoes, which serve 
as travelling brakes, the gun with brakes set is dragg'^d 40 cm. 
(16 inches) back, and since at the first shot it recoils 10 cm. (4 
inches) to the rear. Both caissons of the battery reserve are 
stationed within the wings of the battery between the firing line 
and the harnessed limbers; they thus form a cover and observa- 
tion station for the officers. The battery may also be brought 
into action from double file (four guns behind their caissons and 
on one wing the 5th and 6th caissons following, one behind the 
other) the caissons first halt at the firing line, the guns wait and 
finally fetch forward close to the right of the caissons. In lim- 
bering to the front the caisson limber is driven in front of the 
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rear tmck which in the mean time has been made ready for 
travellinif, whilst the gun limber moves up behind its gun and is 
there limbered. In limbering to the rear the reverse order is 
maintained. Every battery is provided with a large fixed tele- 
scope. The telescope has adjustable cross-hairs and is em- 
ployed for measuring elevations, such as height of burst, as well 
as lateral deviations. Moreover, it can be employed for ascer- 
taining the slope of the ground and for transferring the angle 
between auxiliary aiming points and the target over to the posi- 
tion of the gun with reference to the latter. The battery tele- 
scope is thus a combination of our cross-hair telescope and di- 
recting circle. 

METHODS OF FIRE. 

Details of the firing regulations are not made public in just so 
many words in France Militaire, but a clear conception of the 
methods of fire in general can be gathered therefrom. The 
aforCvSaid rules give, so to say, a decided set-back to the views 
prevailing for years in France upon the sole employment of ex- 
treme rapidity of fire with modern field guns. These views, first 
published and advocated by Captain (now General) Langlois a 
decade ago, were later defended and enlarged upon in general lit- 
erature by Captain Percin* and Major Roquerolt- 

According to the regulations there are the four following 
methods of fire: 

I St. Firing with both direction and elevation fixed. 

2nd. Firing at fixed elevation (range) but with varying direc- 
tion. 

3rd. Firing with direction fixed, but with varying elevation 

(range). 

4th. Firing with varying elevation (range) and varying direc- 
tion. 

ist method. This is the most simple method of fire: firing 
with both direction and elevation fixed is the exception and is 
employed principally for storming from cover with shell and per- 
cussion fuze. According to the French idea, no regular interval 
of fire is to be observed, but rapidity of fire, with firing pauses 
omitted, is called for from the commencement till the stipulated 
number of rounds are fired. Therefore as soon as the aiming 
gunner has located the target and laid the gun he calls ready 
and the firing cannoneer fires without a break the number of 
rounds ordered. 

* Repartition de feu, 1890. 

t Emploi de Tartillerie de campagne a tir rapide, 1901. 

(Both published by Berger and Levrault). 
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2nd method. Sweeping (the official term \^ faitcha^e, **mow- 
ing'*). Here the elevation is fixed, the trajectory being merely 
shifted laterally, so that the dangerous zone is wide, but shallow. 
This method of fire is practiced with combination as well as per- 
cussion fuze. It is carried out in series of three, after each series 
the direction being reversed. 

The amount of variation in angle for the danger space depends 
upon the range; it is however so calculated as to give at all ranges 
an interval in the bursting point of about 50 m, so that in three 
series a breadth of about 100 m is placed under fire, to which, 
with combination fuze, is to be added to either side, half the 
spread of the shrapnel balls. If the fire of the whole battery is 
concentrated and the guns laid according to their individual po- 
sitions, the danger space is broadened by the three spaces be- 
tween the guns, amounting at least to 15 m, that is, from 45 to 
125 m, plus the total spread of the shrapnel balls. We can judge, 
not only from the construction of the shrapnel but from its ini- 
tial velocity and the prescription that the breadth of spread in 
relation to the bursting point shall be about 50 m, that the angle 

of sheaf at the usual fighting range must be h 16° or just the 
same as the German field shrapnel model '96. 

Applying this angle of sheaf to the ground we find that the 
bursting point for 50 m. spread is 170 m (185 yards) short. This 
broad-casting method is principally employed against long thin 
lines, as for instance artillery in firing positicm, or against a 
covered trench in order to take under fire the whole of its length. 

3rd method. Covering depth (//> pn\i:;rcssi/). In this method 
of fire the bursting point is so arranged with reference to the 
range that a danger space of great depth, but of little breadth, 
is covered. This method of fire is only used with combination 
fuze. The elevation is increased by 100 meters (109) yards after 
two successive .shots, beginning at the shortest range. After 
four rounds of two shots each the original (vshortest) range is re- 
sumed. This method of fire is employed when it is necessary to 

rake a street or enfilade a line of troops, a narrow ditch or simi- 
lar object of attack. 

4th method. Combined rang'ing and sweeping (7/> pro^resstf 
it fauchant). This implies that the danger space is covered in 
breadth by ''/uucha^^c' and in depth by '*//> prolans si/.'' It 
thus forms a gi'cat rectangle, which is greater in depth (range) 
than in breadth. This method of fire is c(mducted in series of 
three shots each, — in three series, the bursting point being sepa- 
rated by a breadth of 50 m (51 yards). Asa rule these three 
times three shots are separated" by 100 m (109 yards) in range, 
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the three sweeping scries then beginning. At the following loo 
m (109 yards) the same program recurs, and likewise anew at 
each succeeding loo m, so that the bursting point covers in 
groups of three shots a depth of 300 m (327 yards) and a breadth 
of 100 m (109 yards). In order to bring the entire rectangle un- 
der fire a single time, requires, therefore, 3 x 3 x 4 = 36 shots; 

or when the entire battery in one way or another executes the 
same sort of fire, 4 x 36 = 144 shots. 

Since the bursting shrapnel covers a range 200 m (218 yards) 

in depth, the depth of dangerous space becomes 300 -|- 200 = 500 

m (545 yards) and its breadth 100 + 2 (V) = 150 m (164 yards), 

and the area of the wspace covered is therefore 500 x 150 =: 75,- 

000 sq. m. (89,380 square yards). Since every shot contains 300 

balls and dangerous fragments, upon each square meter (about a 

square yard) of the ground covered there falls- - =: 0.58 

75000 

bails, that is to say, the process must be repeated by the entire bat- 
tery in order that a single ball shall fall within each square meter. 
If however, as is most likely, the fire of the battery corresponds 
to the space between the guns (//> pro^ressif, fauchant et reparti), 
the area of covered ground becomes 45 m (49 yards) wider or 
(150 -|- 45) X 500 = 97,500 sq. m. (116,025 square yards) and 

there falls on each square meter but — := 0.44 balls. 

97500 

In order, then, according to the foregoing rule, that at least one 
ball shall fall on each square meter, this process must be repeat- 
ed thrice. Combined sweeping and ranging requires therefore a 
supply of ammunition, which in relation to the probable execu- 
tion is very high, and which even the lavish supply of ammuni- 
tion of the French field artillery would not sustain for very long, 
although the limbers and accompanying wagons on the firing line 
provide 672 rounds, and the supply train 576 rounds, or a total of 
1248 rounds, — 312 rounds per gun. It is therefore apparent, 

that the latter method of fire could only be used in extraordinary 
cases. 

The remarkably long point of burst, upon which the French 

seem to count, must indeed be regarded as very effective. It 

removes, moreover, the complaints which formerly were loud, 

with reference to the slight penetrative force of shrapnel balls. 

The range in depth of the balls, 200 m (218 yards), appears 

so great that we are forced to the conclusion that the two sections 

of the battery must fire with fuze set at 100 m (109 yards) apart. 

This would correspond to a ^'tir proi^rcssif' combined with a 

'*//> echelonne,'' which latter in earlier literature was much spo- 
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ken of, but which, in France Militaivf is not mentioned. 

The 4th method of fire appears to be identical with that pre- 
scribed in the firing regulations for German foot artillery, Para- 
graph 167, and called **Streuverfahren" (scattering method), 
with the difference that in the latter the training of each gun is 
so altered that a single laying of the whole battery suffices to 
cover the proposed width of the bursting-point, the elevation be- 
ing increased at each laying for all guns alike. Furthermore, at 
any single range, that is to say at any one elevation, but one 
round of the entire battery is fired. 

In the French method, on the contrary, it is very characteristic 
that for the sake of great rapidity of fire with the single guns, the 
training is only altered from series to series and also that the 
condition is required that three shots are always fired no matter 
how the training and elevation have been altered from the fore- 
going to the succeeding shots. 

The French field artillery is the first to promulgate for the new 
armament, with rapid-fire guns, the consequent rules for the ser- 
vice of the piece, formation, organization, and firing regulations. 
All precepts contained therein are therefore worthy of earnest 
consideration, even if we cannot understand clearly all the con- 
clusions and requirements contained therein. For this reason 
they have been granted more space than is customary. 



METHOD OF LAYING HEAVY GUNS IN WHICH 

THE FIRE DIRECTION IS PLACED IN THE 

HANDS OF THE FIRE COMMANDER. 

Translated from the Norwegian* by Major J. A. LUNDEEN, Artillery Corps. 



In Russia there has been adopted a method of laying heavy 
guns, devised by the Russian Captain v. d. Launitz, in which the 
fire direction is placed in the hands of the Fire Commanders. 

The method is as follows; 

1. Each seacoast fortress is divided into groups of Batteries, 
each group consisting of a certain number of batteries which 
have essentially the same field of fire, and which are placed un- 
der one fire commander. 

2. Each fire commander is provided with a range finder with 
a position finder so constructed that by laying the telescope on a 
moving object and by correction made in the instrument for the 
motion in distance and azimuth, it does not give the co-ordinates 
of its actual place, but automatically gives the co-ordinates of 
the point where the object will be after the lapse of a certain 
fixed time (the dead time), provided the speed and course is not 
changed, that is, the point where the object and projectile will 
eventually meet. 

The rangefinder consequently gives not the co-ordinates tp and 
y for the point where the object is situated when the gun is laid, 
but the co-ordinates v'' + ^ f and ^ -|- J ;' for the point where the 
object will be after the lapse of the dead time. 

3. Each Battery is provided with a co-ordinate transformer 
diflFerence chart by means of which the co-ordinates ip ^ dtp and 
y •\- Ay for the range finder are transformed at the different bat- 
teries to their respective co-ordinates w and />, w^ and ^r/j, w^ and />, 
for the batteries B^ B^ and B^. 

4. Each battery commander corrects the given co-ordinates 
for atmospheric conditions and the strength of powder. It is 
taken for granted that the ammunition will not necessarily give 
the velocity given in the range tables. These corrections are 
made in accordance the results of practise shots at various known 
distances, made during the same day that the target practise takes 
place. Deflection for drift is corrected for automatically. 

• Reprinted from the Norsk ArtiUeri Tidskrift. 
Journal 3. 
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These co-ordinates being determined, the guns are laid by 
means of an azimuth circle for direction, and a quadrant for ele- 
vation. 

5. They are fired by salvo for all the batteries of the group 
when the **dead time*' has expired. The command to *^fire" is 
given by the battery commanders, when warned *'stop" by tele- 
phone from the fire commander that the proper time has ar- 
rived. 

It was found by experiment that the average time that elapsed 
from the determination of the co-ordinates imtil the transform- 
ation of co-ordinates is accomplished is 49 sec, and the addition- 
al time required to lay the guns is 50 sec. more — together 99 
sec. Consequently it requires about 2 minutes from the time 
the object is observed until the shot strikes. 

If the above report is complete there seems to be several ob- 
jections to this method of prediction, etc. ; one is that the 
change in azimuth is assumed to be uniform for an object mov- 
ing uniformly on an oblique line, — which is well known to be 
incorrect. 

It also appears to be assumed that the distance from each bat- 
tery to the object is the same, otherwise the time of flight would 
be different, and allowance should be made for that. 

J. A. Lundeen, 

Major, A. C. 



LATE DEVELOPMENTS IN ORDNANCE AND 

ARMOR.* 

Bv J. F. MEIGS, Esq., Encinkkr of Ordnance. 



Reprinted by permission from Scient-fic American Supplement, December 14, 1901. 

In the past ten years the developments in armor plate have 
consisted in, first, the introduction of nickel in the armor; second, 
the adoption of the super-carbonizing process invented by Mr. 
Harvey; and, third, the perfecting" of this super-carbonizing pro- 
cess by Krupp. Parallel with these improvements in armor plate, 
the tendency of which, or rather the tendency of the latter two, has 
been to produce armor of very hard outside face, the velocities 
of projectiles have advanced. From a purely rational point of 
view this would appear to be unreasonable, because hard armor 
is best attacked by heavy projectiles, which, if the size and 
weight of the gun remains constant, would mean a lowering of 
velocities. In other words, hard armor which may be cracked is 
best attacked by heavy projectiles, and* comparatively soft armor 
by light, fast-flying shot. 

In the ten years under review the advance in the resisting 
power of armor has been very material. The advance made by 
the introduction of nickel and by the adoption of the Ilarvcy 
surface-hardening process, which was brought in at about the 
same time, added probably quite 25 per cent to the power of 
armor plate of fixed thickness to resist penetration. The adop- 
tion of the Krupp process probably added another 10 per cent to 
the resisting power of armor plate, and also added very material- 
ly to its power to resist cracking. It is perhaps not too much 
to say that the armor of to-day has 40 or 50 per cent more power 
to resist penetration than that of ten or twelve years ago of the 
same thickness. Its power to resist cracking is very difficult to 
measure numerically. This power, however, is very greatly in- 
creased, as much because of the better methods of melting and 
forging large masses of steel, as for any other reasons, It seems 
now almost impossible to crack well-made armor plates imder con- 
ditions approaching those usual in reception tests. Their sur- 
faces are spalled for an inch or two in depth, and the tough back 
of the plate is very resisting to cracking effect. In a word, when 
comparing the armored ship of to-day with the ship armored 

* Read at the ninth general meeting of the Society of Naval Architects and Marine Engi- 
neers, held in New York, November 14 and 15, 1901. 
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twelve years ago, say, with the same thickness, we find that the 
former has an enormous superiority. 

The same degree of superiority is not found in the gun itself. 
The guns of a fixed calibre are longer and heavier than they were, 
and the powder is better than it was ten years ago, but, as stated, 
the gun itself, though shaped differently, has not improved from 
improvement in quality of material so much as armor plate. 
Ten years ago a 6-inch gun weighed about 11,000 pounds, while 
now it weighs from 17,000 to 18,000. The former gun gave 
barely 2,000 feet with the brown powder then in use, while the 
later gun, with its charge of smokeless powder, will give 3,000 
feet or more, and thereby its energy is more than doubled. 
This, however, it will be noted, is largely because the gun is 
heavier than the old 6-inch guns. The advantage which is most 
marked in the past decade in ship's guns, or, to use the more 
general term, in guns of position — that is, guns that are not 
moved from the place where they are set — is in rapidity of fire. 
Not many weeks since an English ship of war fired eight shots 
from a 6-inch gun in one minute, at a range of about 1,500 yards, 
at a target 15 feet high, and struck it every time. Such a feat a 
few years since would have been thought impossible, and, in fact 
many people with whom I have conversed will not believe what I 
have stated to be a fact, but the reports that I have read of it in 
the newspapers, which, of course, are available to anybody, are 
of such a nature that I myself believe its truth. No doubt the 
ammunition was close by, or it is possible that the ammunition 
supply arrangements may have been extremely good, and that 
the ammunition may have been brought from the magazine. 
This is unlikely, however, and in the statement that I have seen, 
this is not said to have been the case. The actual trial of how 
many complete rounds of ammunition can be delivered to each 
gun in a ship would appear to constitute as important a datum re- 
garding her efficiency as her record on the measured mile. It 
would depend, of course, upon her structural arrangements and 
upon the skill of the ammunition passers. 

No doubt, also, the ship's course was carefully selected in such 
a way as to blow the smoke away from the gun, for, although 
powder is now called smokeless, the heated gases coming from 
the gun render it impossible to aim properly until they have 
blown away, and, if blowing toward the firer, they would hurt his 
eyes so that he could not make good practice. We hear, also, of 
guns, whose projectiles weigh 350 poimds, being fired three or 
four times a minute. These things are no doubt true, in at least 
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a limited degree, and constitute a very marked advance in gun- 
nery, for, while it would not be possible to fire a 6 -inch gun many 
minutes at eight rounds per minute, both because the crew would 
become exhausted and because the gun and other parts would 
heat, yet the fact that this can be done for a short time, when it 
becomes necessary, is a matter of great consequence. It appears 
that this end has been reached, principally, if not solely, by put- 
ting it into the hands of one man — namely, the firer, to do every- 
thing that is required to aim and fire the gun, without moving 
and without taking his eyes from the line of sight. He simply 
keeps the gun aimed all the time, and fires it whenever it is loaded 
and as quickly as it is loaded. The adoption of measures of 
safety whereby he, standing half way from the breech to the 
trunnion of the gun, and with his back to the breech block, can- 
not fire the gun unless the breech is properly closed and the man 
handling it out of the way, are details of manufacture which 

have been mastered. 

While, of course, it is very difficult to say at what range 

modern ships will fight, yet it would appear that this matter 
must be settled before any conclusions can be reached with re- 
gard to the kind of guns to be placed in ships. For example, if 
the old Pefisacola^ having ten smooth-bor§ 9-inch guns on her 
broadside, can choose her range, she is more than a match for 
the modern Atlanta, of equal tonnage, carrying three 6-inch and 
two 8-inch breech-loading guns on her broadside. The ship 
that can control range can outclass the other. It is necessary 
to determine to what range ships will usually come before de- 
termining upon their batteries and armor. 

There is much difference of opinion in regard to the range at 

which the modern gun is effective. Possibly this comes from a 
neglect to appreciate the circumstances of the use of the gun, 
rather than the accuracy of the gun itself. The gun is itself 
very accurate, but the circumstances of its use are much less so. 
The changes in velocity due to changes in powder, cause some 
variation in the range of the gun, but the greatest difficulty 
consists in the absence of correct knowledge of the range, and, 
in guns in ships, in the continual motion of the ship — both the 
rolling motion and the swing, when the ship is turning through 
an angle. My impression is that those who have witnessed a 
good deal of firing from guns in coast fortifications think that a 
ship would be in great danger from the guns of a fort in direct 
fire at 8,000 or 9,000 yards, and I assume that this presupposes 
that the range is accurately known, as it usually may be in a 
fort. I should think, however, that so great accuracy would be 
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attained only when the firinij is verv deliberate, and when such 
elements as ihe muzzle \elocity due to the powder in use are 
accurately knrn\n. In a ship ^un. where the rani;e is rarely ac- 
curately known, and where the ship is usually movinj^^, accurate 
practice cannot be made at so ^rcat a distance as K,ooo yards. 
I think that most naval officers believe that with their j^^ims, and 
in reasonably smo(Uh water, they can make fair practice at 3,000 
or 4,000 yards. My own belief is that this is too g^reat an esti- 
mate. At 3,000 yards range with a target 15 feet high, when a 
gun is rolling at an angular rate of one degree per second, which 
is a fair rate only, the prolongation of the line of sight of the g-un 
wc>uld sweep across the freeboard of a ship 15 feet high, which 
would include all the vulnerable part of the ship, in somewhat 
less than one-tenth of a second. This is a period of time too 
small to be appreciated by a man's nerves, and, indeed, the accu- 
racy of operation of the firing apparatus of the gun can hardly 
come within this limit. 

It is usual to assert that naval guns stand in greater need of 

high velocity than land guns in order that the trajectory may 
be flatter and the gunner independent of the range at great 
distances. At present, for practical purposes, the trajector}* is 
a straight line — having regard to the height of the broadside of 
the ship— for about 1,500 yards in length. By insisting, how- 
ever, upon what is now known as '*power" in guns — that is, the 
use of elongated and fast-flying projectiles rather than those 
which approach a rounded form and move with lower velocity, 
much is necessarily lost in smashing eff"ect. The shell charges 
become smaller and the mijie effect of the shell becomes less, 
and the damage to constructions that arc hit becomes less. The 
shot of the old-fashioned 9-inch smooth-bore guns weighed 90 
pounds, while that of the modern 6-inch rifle weighs 100 pounds. 
For anything that it can penetrate the former constitutes a more 
dangerous projectile than the latter. Against the upper works 
of vessels the old round shot is by no means despised. This all 
arouses the (juestion of what caliber of gun the designer of a 
warship will put in. He has a certain weight to put into battery, 
and the (jnestion comes to him at once: Having 100 tons to dis- 
pose in guns and gun carriages, shall it be put in so many 8-inch 
guns or in so many 6-inch guns? Roughly, the weights of guns 
vary w ith the cul)e of the calibers, and for every 8-inch gun you 
can have eight 4-incli. As tlie 4- inch gun fires a good deal 
faster than the 8 inch, the wei.L;ht of metal and of bursting 
charge thrown ])y the battery of lii^lit guns would considerably 
exceed that thrown by the luavier ones. The weight of a single 
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discharge from a battery of fixed weight, of any caliber, would 

remain about the same, of course. These, it seems, are the 

great tactical questions in regard to guns: First, having a fixed 

system of guns — that is, having guns of different calibers in 

which the dimensions are about proportional to the calibers, 

what size guns shall we use; and, second, there is the other 

question: Is the system right? That is, should 8-inch guns 

weigh what they do, or should they weigh more or less; or, to 

put it in another way, are we satisfied with present weights of 

guns, or do we want more velocity in a gun of fixed caliber, and 

are we willing to accept the increased weight that must be given 

to the gun to get this? 

Much discussion is going on now in regard to the substitution 

of 7-inch and 7.5-inch guns for 6-inch guns on the broadside of 
battleships, and, while everybody must be desirous of increasing 
to the utmost the size of the guns, and, consequently, their de- 
structive effect, it must be remembered that this inevitably 
makes the weight carried heavier, and in certain cases limits the 
speed of firing. It has been generally asserted that guns cease 
to be rapid-fire when increased be)^ond 6 inches in caliber. Even 
6 -inch guns must have their cartridges separate from the pro- 
jectile, and, as the projectile weighs 100 pounds, it is about all 

that one man wants to put into a gun quickly when standing on 
the deck of a rolling ship. 

Another matter of much interest jUvSt now, particularly in this 

country, is the disposition of the turrets in Lattleships. I had 
the opporttinity last summer to go over the battleships Alabama, 
Kearsarge and Massachusetts, when lying in Newport harbor. It 
is not necessary here to describe the batteries of these three 
ships, as they are all known to you, but there was perhaps no 
sentiment aroused within me more clearly defined than that of 
sympathy with the various officers and boards that have been 
called upon from time to time to pass upon the batteries of 
these ships. Volumes could be written upon the subject, and 
no one can reach a conclusion without first forming a clear idea 
of what sort of combat these ships arc most likely to be engaged 
in. As we do not know what this will be, it rcems that no one 
can dogmatize on the subject, and that all that can be done is 
that the matter shall be determined according to our lights, and 
that thereafter we should hope for the best. In passing, how- 
ever, it may be noted that American ships always, from the first, 
have been very heavily gunned, and that again and again this 
has been shown, when the time of trial arrived, to be of vital im- 
portance. 
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There are many minor improvements which have been intro- 
duced in the use of guns, as, for instance, the almost general 
adoption of telescopic sights, which give greater accuracy of fire, 

the use of electric firing, which fires the gun more quickly when 
the sights are on, the use of automatic ejectors for the primers, 

and improvements in fuzes. Also, high explosives have come to 
be used very generally in shells. These explosives are usually 
of the picric acid order, but have not yet attained much accep- 
tance in this country. Many believe that they are quite as safe 
in shells as the old black powder, and, as they certainly break 
shells into a larger number of parts than the older explosives, it 
would appear that they are certain to be adopted in time. Also 
caps have been used on the point of armor-piercing projectiles, 
and these are becoming universal. Many theories are advanced 
as to why they help a shot through an armor plate, but of the 
fact they do so help it, there is no doubt whatever. It is said 
that they are least effective in oblique fire, and, while this may 
be so, it is yet a thing very hard to demonstrate, as the pene- 
tration of all armor-piercing projectiles falls off very quickly 
when the shell does not strike fairly point first. The cause of 
this seems to be largely that the whole back end of the projec- 
tile, upon striking a plate obliquely, is wrenched off, and the 
very second that a projectile, when striking an armor plate, be- 
gins to go to pieces, that second it is done for, and its chance of 
doing any material harm to the armor becomes nil. 

In no respect, perhaps, has greater improvement in gunnery 
been made in the last ten years than in the practically universal 
adoption of smokeless powder. At present, the pure nitro-cel- 
lulose powder is generally held to be much the best. Though 
smokelessness is usually put forward as the great advantage of 
the modem powder, yet the absence of solid residue in the 
products of combustion would appear to be the real gain in this 
regard. In the old powders about 40 per cent of solid residue 
was projected from the gun as uselessly as though its weight was 
in sand, while in the modern powder all or nearly all the charge 
turns into gas and helps to propel the projectile. On the other 
hand, the gas of the modern powder, particularly where much 
nit ro -glycerine is used in making it up, as is the case in cordite 
for example, is of very high temperature and scores and gutters 
the gun very badly. This is much less so with the nitro-cellulose 
variety, and with th<* latter, where moderate pressures are used — 
say, of 34,000 or 35,000 pounds — the scoring of the gun is 
not a very serious matter. The scoring of steel by hot powder 
gas is a most extraordinary phenomenon. If there is ever so 
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little a channel through which the gas can escape, the steel is 
washed out and disappears in a most wonderful way. As, how- 
ever, the propelling power of powder depends upon the amount 
of gas given off and upon the temperature to which it is heated, 
it is desirable, of course, to use as high a temperature as we can. 
In" other words, if the scoring and guttering of the gas could be 
controlled, the hotter it is, the greater the velocity attained would 
be. As a matter of fact, however, when high pressures — say 40,- 
000 or 50,000 pounds — arc reached, the destructive power of the 
gas becomes very great. When the new powders came in first it 
was thought that a charge of one -fourth or one-third the weight 
of the projectile would be ample to give all the velocity that 
would be needed, but, owing to the desire to attain very high ve- 
locities (3,000 feet and upward), the weights of charges have 
been creeping up of late until now, in some guns, they approach 
one-half the weight of the projectile, which is the figure at which 
they stood roughly in the days of brown or cocoa powder. 

It need hardly be pointed out here how important a matter 
this is as controlling the sizes of magazines of ships. Indeed, in 
some classes of artillery, as for instance in field artillery, where 
weight is of vital importance, there are many who believe that 
some form of nitro-glycerine powder may still be used, as it is 
with shoulder guns. 

A word may now be said in regard to the improvements in the 
quality of steel in guns, and whatever is said about this may ap- 
ply, it is obvious, to shafting. Ten or twelve years since or 
thereabouts, the tube of a large gun or a large piece of shafting 
which showed 40,000 pounds elastic strength was considered some- 
thing rather out of the common; nowadays it is not all unusual to 
be able to secure 60,000 pounds elastic strength in the same forg- 
ing. This could be attained with about 16 per cent elongation. 
Indeed, up to guns of about 5 -inch caliber, the tube and jacket 
of which constitute pretty reascmably sized forgings, qualities as 
high as 70,000 pounds elastic strength, with 16 per cent elonga- 
tion, and about 130,000 ultimate strength, have been reached at 
at Bethlehem. Nor is there any reason to anticipate that this 
material is any less safe to use than the softer material. Indeed, 
all the evidence goes the other way. It would not, perhaps, be 
desirable to reduce a gun's thickness of wall very materially in 
case this stronger material is used, but rather to consider the 
gained strength as so much surety against disastrous accident. 
Indeed it would be impossible to materially reduce the weights of 
guns without increasing that of their carriages, as with a lighter 
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^un the recoil would become much more violent and harder to 
control. It would be very easy, if desired by ship constructors, 
to give the gun a larger base upon which to stand and to increase 
the length of recoil in many instances. As a striking example of 
this latter, it may be mentioned that modern quick-fire field ar- 
tillery use a 3-inch gun 90 inches long, employing a recoil of 40 
or 50 inches — that is, the gun recoils half of its own length. Of 
course it might be entirely undesirable to let a ship gun recoil 
through anything like such a distance as this, but there is noth- 
ing impossible about it if desired. Possibly one of the most 
striking changes made in gunnery in the last few years has been 
in the field of artillery. By means of the long recoil stated, and 
by the adoption of the so-called spade at the end of the trail, 
which spade enters the ground, these guns have become capable 
of a very rapid rate of fire and have been fired 10 and even 20 
times within a minute. The men handling them sit on seats fast 
to the trail, and anyone who saw the field guns of a few years 
since, when in action, will realize what a revolution this means. 

It used to be accepted as a sort of an axiom in ship design that 
the armor should be so distributed and the vulnerable parts of a 
ship so protected that no one shot could destroy her. This has 
led, in view of the heavy turret guns carried by ships, to the 
heavy side armor, and heavy armor on the turret and barbette. 
I think a study of naval history will bear me out in the statement 
that the resistance of ships has been overcome nearly always by 
silencing the battery and not by destroying the ship. If this is 
so, a ship should carry large bored guns of respectable penetrat- 
ing and mine power, and their magazines and ammunition supply 
arrangements should be such that they could be served at maxi- 
mum rate. Roughly, if the systems of the guns are the same — 
that is, if the guns are of the same dimensions, when stated in 
calibers — then for every 12-inch gun we may have twenty-seven 
4-inch guns, and as the rate of fire of each 4-inch gun, owing 
to the size of which, the ammunition could be handled at 
the gun — provided it could be brought there from the maga- 
zine — is quite five times that of the 12-inch, it becomes appa- 
rent how much total metal and bursting charge is sacrificed for 
the heavy turret gun. Suppose a ship, instead of, say, four 12- 
inch guns and four 8-inch and sixteen 6-inch guns, should carry 
about one hundred and seventy 4-inch guns or eighty 4-inch on 
her broadside, or a total of fifty-six 6-inch, say. Which would be 
the better ship? Of course this parallel may be eavSily combated, 
but to me it means a great deal. If it be true that ships are 
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overcome by their batteries being silenced — that is, by their men 

being driven from the guns — then the number of shots fired be- 
comes a question of great importance. 

At the present time it may be said that the principal guns of 

battleships are in turrets, usually in pairs, and are of 12-inch cal- 
iber. The thickness of the turret armor is 12 inches usually, or 
less. The so-called secondary batteries of battleships are com- 
posed of 6-inch guns, which are in broadside, and are often iso- 
lated by transverse armor and armor to their rear, which renders 
it unlikely that more than one of them could be siljsnced by the 
bursting of a single shell. These 6-inch guns are, for the most 
part, behind 5 -inch and 6-inch armor. In other words, as the 
actual velocities for turret guns now afloat do not exceed an 
average of 2,300 feet, the turret guns of contending battleships 
can destroy each other only when within 600 or 700 yards range, 
and the guns of their secondary batteries, the ruling velocities of 
these being put at 2,300 or 2,400 feet, when within 1,000 yards 
range. More powerful guns of both classes are now being built 
and mounted, but a great number of 6-inch and 12-inch guns 
now in use would come within the approximate rule just laid 
down. Thus we may fix the fighting range of battleships at 1,000 
yards. There appears to be no disposition to increase the caliber 
of 12 -inch turret guns forming the main battery of battleships, 
though there is considerable movement looking toward making 
these guns longer and heavier, and, consequently, imparting to 
their projectiles higher velocities than those now ruling. As re- 
spects the 6-inch guns forming the secondary batteries, naval 
opinion is entirely at variance. In this country there are many 
who would substitute for the 6-inch gims 8-inch guns, and others 
who would substitute 7 -inch guns, while in England the bulk of 
opinion, so far as discoverable from published accounts, is. in fa- 
vor of a 7.5-inch gun, whose projectile weighs 200 pounds. To 
this 200-pounds projectile would be imparted a velocity of 3,000 
or more feet, so that the 7. 5 -inch gun in England is a very large 
and very powerful weapon. The 7 -inch gun proposed in this 
country and developed by our Navy Department, requires a 160- 
pound projectile, and to the projectile is imparted a velocity of 
3,000 or more feet. There is some disposition on the continent 
of Europe to use lighter guns in turrets than those of 12-ir.ch 
caliber, which will weigh from 45 to 50 tons; but in this country 
and in England the 12-inch gun seems to pretty strongly held to. 
The sec(mdary battery guns, however, as stated, are quite unset- 
tled. Besides the 12-inch and 6-inch guns, protected, respective- 
ly, by 12-inch and 6-inch armor, battleships carry a large num- 
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ber of 3-inch 15-pounder guns, having a high velocity and having 
very little protection. The large armored cruisers, which, in 
their elements of offense and defense, now approach battleships 
very closely, carry somewhat smaller guns than the latter and 
their armor is accordmgly reduced. When we come to the 
smaller vessels of all classes, the protection afforded the batteries 
is usually very little, besides the gun shields, and the side and 
other armor, of course, is also materially reduced. 

There are many reasons why the battleship, armed with 1 2 -inch 
guns iiL her turrets and 8-inch guns on her broadsides, which is 
the favorite battery with those who would push the weight of bat- 
tery very far, would have great advantages over battleships car- 
rying only 6-inch guns in their secondary batteries; but, if the 
muzzle velocities of the 8-inch guns be equal to those of the 6- 
inch guns, and the total weights of battery are about the same, 
the number of 8-inch guns would be one-half that of the 6-inch 
and the rate of fire of the 8-inch, as compared with the 6-inch, 
will be very materially reduced — it is, perhaps, not too much to 
say that it will be reduced by one-half. The 6-inch gun can be 
man-handled — that is to say, the shot can be handled by one man 
and all operations performed with ease, without the use of me- 
chanical apparatus. There are many devices for simplifying the 
handling of projectiles and getting them into the gun, but it 
must always remain that the weight of the 8-inch shot — now 250 
pounds — will remain a serious impediment in the way of handling 
the gun rapidly. 

Very little has been said about the numerous small caliber 
guns, such as 6 and 3 and 1 -pounders. These are now usually 
either fully automatic or semi-automatic in character, and occupy 
an important field in certain classes of naval warfare, such as the 
repulse of torpedo-boats, the protection of mine fields, and in 
landing operations. As regards a naval landing jj;un, it has been 
a rule to regard these in much the same way that the field gun on 
shore is regarded — that is, it is a question in which mobility is of 
great importance. Naval landing guns, however, must be ma- 
terially lighter than the field gim of the army, which weighs, on 
its carriage and without any ammunition, about 2,000 pounds. 
This is obviously too heavy to be drawn over rough roads by 
men, and the naval landing gun, itself weighing some 500 or 600 
pounds, usually weighs, with its carriage complete, about 1,200 or 
1,500 pounds, and is of approximately 3-inch bore. The 6 and 3 
and i-poimders are usually ccmvenicntly dis])()sed on the rail of a 
ship and in her tops, and are suited only to the attack of unpro- 
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tected parts. The i -pounders and 3 -pounders are also sometimes 
used as landing guns. 

To summarize results it may be said that, in the past ten years, 
by the use of better mixtures, by improved heat treatment, and 
by very marked improvement in face hardening, the power of 
armor of a fixed thickness to resist penetration has been in- 
creased about 40 per cent, while its power to resist cracking has 
been increased to even greater degree. This has been taken ad- 
vantage of, in large measure, in a reduction of the thickness of 
armor plate on a ship's side. The total weight of armor carried 
is not less than formerly, and indeed it is perhaps greater than it 
was, but it is more spread out, and, w-hile the protection on the 
vital parts is as good and perhaps better than it was, there is now 

some weight in armor left to cover parts that formerly were 
without protection. 

Gun steel also — and in speaking of gun steel we may include 

the steel for shafting as well — has been materially improved in 
the period imder review. The shafting steel now going into 
ships is very much stronger than that which was used ten years 
ago. It is, indeed, perhaps quite 70 or 80 per cent stronger than 
the former material. The advance in gun steel has not been so 
marked, because ten years ago the purchasers of gun steel 
wanted an elastic strength of about 40,000 pounds, whereas only 
28,000 or 30,000 pounds was asked for in shafting. Now they 
both run 50,000 pounds, or even more. These very desirable 
and very material advances in quality have been rendered possi- 
ble by the adoption of more satisfactory mixtures in the melting 
furnaces, and by more skillful heat treatment. They have not, 
however, been accomplished without much experimentation and 
the expenditure of a great deal of thought and money. The 
noted advance in the strength of gun steel has not been followed 
by a reduction in the thickness of gun's walls. Indeed the gun's 
thickness is rather greater perhaps than it was, and the increased 

strength serves only as an additional guarantee against disas- 
ter. 

When we come to what may be called the tactical aspects of 

guns and armor, we find also material changes. The quality of 

the gun steel and of the armor, as is stated above, has advanced 

by perhaps 40 per cent, and full advantage has been taken of 

this in design. The modifications in design which have come 

about have been numerous. The armor is more distributed. 

It has come to be recognized that unprotected guns have no 

chance, and that 6-inch and 12-inch guns should be protected, 

respectively, by 6-inch and 12-inch armor. It should be noted 
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that this means, if battleships are to penetrate each other, that 
ships must approach uithin i.oco yards ran^e in combat. This 
brin)i(s us back to the fi;^htinj^ ranj^e of old wooden ships, very 
nearly, for they had to approach within about 600 or 700 yards; 
and, Hhen you consider that a battleship's 6-inch g^uns must 
have normal impact to perforate the armor protectinj^ the 6-inch 
g^uns of their opponents at 800 or i.ooo yards, it may be said 
that the fij^htinjc range of ships has not so very materially al- 
tered in the past hundred years. What is here said may per- 
haps be combated, but, as 2.200 feet velocity in a 6-inch projec- 
tile will not, even with normal impact, carry it through 6-inch 
armor, nor will 2.000 feet carry a 12-iuch projectile through 12- 
inch armor under like circumstances, it follows, when the vast 

preponderance of oblique impacts is considered, that ships must 
fight within 1,000 yards. 

Finally, in closing, I want to bring forward, in order to more 

definitely determine the coming range of naval combat, the fact 
that there is one of its ruling factors which remains constant for 
all time. This is, the accuracy and delicacy of the firer's eyes 
and nerves. If a man can appreciate four intervals in a second, 
and if the firing apparatus put into his hands is instantaneous in 
action, he can hit a ship 15 feet high, at a range of about 1,000 
yards, when his own gun is swinging, in rolling, at an angular 
rate ot one degree per second. This consideration, of course, 
remains fixed for all time. Another important consideration is 
what is usually called the **danger'* space. With medium cali- 
bers, with 2,000 feet velocity, the danger space is 1,100 yards. 
That is to say, the gun is independent of the range, as the tra- 
jectory is so nearly flat at that distance. The new guns now 
coming along, having 3,000 feet velocity, have a greater danger 

space with existing targets, and are therefore independent of 
the range up to 1,300 or 1,400 yards. 

Whether it is better to use a 7-inch or 7.5-inch gun of the 

same weight as the 50-caliber 6-inch gun — that is, about 18,000 

pounds, in the secondary batter}^ of battleships, is one of the 

pressing questions of the day. If the 7-inch or 7.5-inch gun has 

its weight increased proportionately it will, of course, be better 

than the 6-inch, except that its rate of fire will be less from the 

weight of its shot; but, if wc take the larger calibercd gun and 

accept a somewhat lower velocity, while using the heavier and 

larger shot and the same total weight in the gun and carriage, 

it may well be argued that the larger gun is the better. On the 

other hand, high velocity gives always an independence of the 

range at greater distances, and gives always greater penetration. 
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The designer of naval ships is therefore on the horns of a dilem- 
ma with regard to the battery of the ship, as indeed he must be 
with regard to pretty much all her elements, and he must be 
guided by judgment and by a careful balancing of conditions, so 
that, upon the whole, and in the circumstances most likely to 
occur, the ship he produces will be able to give a good account 
of herself. 
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(Concluded.) 

The utility and need of absolute resistance from the points of 
support can no longer be contested. On the field of battle, a 
general rests his lines of infantry on redoubts or fortified points. 
As long as the latter are not carried, the position is not won by 
the enemy and offensive returns can produce their effects. Re- 
sistance to the uttermost degree from the supporting points is 
conformable to the principles of modern tactics; the necessity of 
supporting the guns in the intervals of an intrenched camp by 
permanent forts' powerfully armed is none the less so. Conse- 
quently it is preferable to form the points of support of massive 
works capable of engaging, at first, in distant frontal and lateral 
action with their relatively indestructible long range artillery", 
and of participating, afterwards, in the defense at close quarters. 

It may be added that armored forts require relatively a smaller 
number of troops for their defense and are better adapted to face 
an irregular attack. •* 

With respect to fundamental guiding principles, the sub- 
schools present close analogies. From a technical point of view, 
the difference between them consists in the fact that the school of 
reduced forts always maintains the use of armor while that of the 
separation of the defenses has a tendency to do away with it and even 
to exclude its use altogether. 

Modern requirements of the art of defense, says Lieutenant- 
Colonel Rocchi, do not admit of a decisive judgment being pro- 
nounced at present on the organization of the works, and in a 
practical science like that of fortification, no one principle ought 
to be applied in an absolute manner. Armor and cupolas cer- 
tainly do not constitute the only and definite mode of protection 
for artillery; therefore it would be erroneous not to be willing to 
admit the safety of artillery except under cupolas, and none the 
less so to desire to exclude these appliances from the organiza- 
tion of forts. But, this Italian engineer judiciously adds, while 
waiting for some new means of protection of a more ready and more eco- 

* Revue de VArmie Beige, 
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nomical application that may be developed to replace cupolas, it must be 
recognized that the latter satisfy the present requirements of the 
art of defense. 

Projectiles too, in their turn, it must not be forgotten, have 
increased in cost in a still greater ratio than defensive works. 
The quantity of ammunition to demolish, by prolonged fire, an 
arch upon trial, represents a sum of much greater consideration 
generally, than the importance of the destructible part of the 
works aimed at. 

It is to be noted, moreover, that a cupola offers a small target, 
hardly visible, and well adapted to cause ricochets of the projec- 
tiles. 

All these considerations result in the fact that cupolas, which 
encountered from the time of their introduction such keen op- 
position, are to-day growing more and more in favor. The 
armored forts as already adopted in Belgium (on the Meuse) 
and in Roumania (intrenched camp of Bucharest), reduced and 
rendered more simple, are made use of in Denmark, at Copen- 
hagen; in Holland, for the fortifications of Amsterdam; in Ger- 
many, at Thorn and for the works at Molsheim;* in Italy, and 
in Austro-Hungary, for certain barrier forts. 

France appears to be abandoning the Mougin arrangementsf 
(circular and mobile batteries) in order to enter upon the same 
road. She has recently transformed Fort Manonvillers, on the 
railroad from Metz to Nancy, into an armored work, and has just 
furnished the important batteries of Frouard and Pont St. Vin- 
cent with armored armaments. 

Due, consequently, to the use of armor and constructions in 
beton, the defense has been able to regain the ground lost since 

* The advanced position of Molsheim is situated 20 kilometres west of Strasburg and 
commands the junction of the railroads towards Zabern and Strasburj? on the one band 
and Saales and Schelestadt on the other. It comprises two principal forts and some other 
works, the whole constituting? a purely military position. The type of the forts is similar 
to that of those on the Meuse ; triangular in form, a central mass or construction of beton, 
containing: 4 cupolas for 150 mm. pfuns, infantry parapet re-inforced by disappearing cupo- 
las for small caliber R.F. jfuns, armored observatories in the salients, scarps and counter- 
scarps of masonry, ditches 6 meters deep, Hankinj? defense by counterscarp galleries. 

t Major MouRin's plans (The fort of the future- -1887) possess this peculiarity : They are 
somewhat connected with the school of armored forts because the points of support of the 
girdle of forts, from 2 to 6 kilometres distant from one another, contain a certain number of 
guns capable oi piarticipatinK in the distant attack, and are susceptible, to a certain extent, 
of an independent defense. 

The Mougin propositions bear relation to armored fronts, in that resistance to attacks by 
assault rests equally on the action of the collateral forts, and that the distant attack is met 
principally by mobile batteries in the intervals. The latter co-operate also, in case such 
occur, in repulsing sudden attacks by surprise. 

As is known, the forts are. in a way, huge monoliths of beton, without ditch, the defense 
proper of which, beyond the co-operation of the mobile forces of the garrison, rests solely 
on cannon. 

Jonrnal 4. 
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the introduction of the torpedo shell. The use of smokeless 
powder, of high explosive projectiles, of light and mobile pieces 
and especially of high power long range cannon and rapid fire 
guns, places modem fortresses in fit condition to fight advanta- 
geously against the attack. Improvements made in artillery 
materiel have permitted also a reduction in the number of guns, 
and have resulted in the simplification of the tactics of the de- 
fense, the service of the guns, the replenishing of supplies, 
munitions, etc., and mobilization. 

We may accept to-day, without reserve. General Brialmont's 
statement: ** The advantages assured to the defender are such 
that we can substitute for the former axiom, the attack is sufrrior 
to the defense^ the following : In positions lonstitnti/i}^ loell on^anizcJ 
intrenched camps ^ the defense is superior to the attack . an i this suprfiority 
will become greater unth the increase in poh'cr of the means of tie st ruc- 
tion''. 

In the first place, the systematic destruction of various con- 
structions, bridges, culverts, etc., existing in the neighborhood 
of the place, will oblige the assailant to undertake long prcj)ara- 
tory measures which will give some indications of his intentions 
and furnish the means of directing against him the iire of the 
long range pieces of the defense. 

Secondly, when the artillery of the attack and that of the de- 
fense get within view of each other, the defense will not have to 
await any favorable moment for commencing action, since the 
attack will be obliged to advance under fire. 

The defender will also be able to oppose the occupation of 
positions from which the attacker might act decisively against 
the place, and in every case render such positions difficult of 
access. 

Superiority in the artillery duel will finally belong generally to 
the besieged, as they are not impeded by any considerations of 
time nor by any of the difficulties of transport. Keton and steel, 
of which he alone will be able to make an extended use, will off"er 
a sufficiently prolonged resistance to torpedo shells, for the ob- 
ject of the fortification to be attained. 

Admitting, even, that the combating artillery of the defense be 
reduced to silence, the assailants would yet have to overcome the 
resistance offered by the armored works for the near defense. 
This resistance will be surmounted with difficulty if the defense 
has been able to preserve a part of its artillery in condition to act 
at the decisive period. 

The internal action of the woiks will be completed by the fire 
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of the modern small arm, which, brought to bear at the oppor- 
tune moment, is sure to produce a result many a time of predom- 
inating effect in the defense at close quarters. 

When, finally, the attacking forces will have succeeded in ob- 
taining possession of the principal line of resistance, it will re- 
main for them to overcome the second line of defense that many 
modem fortified positions possess, or to counter-batter the bat- 
teries erected at 1500 to 2000 metres behind the first line. 



Furthermore, it can be admitted, we believe, with General 
Brialmont, that the art of fortification has reached at the present 
time a point where it will without doubt rest for a long time, for 
guns, powder and projectiles have acquired a power of destruc- 
tion that it will be difficult, if not impossible, to increase to any 
notable extent. 

There are more powerful explosives than those which have 
been used up to the present time in firing experiments with tor- 
pedo shells, but their use with modern artillery presents dangers 
that prevent their adoption. If there is found an explosive of 
the same power as these, or of a greater power, which does not 
decompose at all, and will resist the shock of firing, there will be 
even then no cause for losing faith in permanent fortifications; 
for, in virtue of the principle that to every force there may be 
opposed a resistance which will destroy its effects, it will suffice 
to reinforce masonry and armor. Such procedure would entail 

no modification in trace, interior organization and armament of 
the forts. 

In the construction of fortified positions, there should be taken 

into consideration only the existing means of attack, as no one 
can say what the future may produce. If the building of fort- 
resses were given up simply because new means of attack might 
arise, it would also be just as well to stop issuing cannon and 
weapons to armies, because some day arts and manufactures will 
produce more powerful ones. That would be all the more logi- 
cal in fact, as a defective armament has to be completely renewed, 
while fortresses lacking the necessary strength can be maintained 
in fit condition by adaptive measures. 

These modifications arc being made at the present time in 
several countries, and will again be made in the future, each time 
new improvements and progress in armament will have caused 
masonry work and armor to lose their momentary superiority. 

Progress in artillery should end, accordingly, not in the sup- 
pression of permanent fortifications, but in their transformation 
by the reinforcement of arches, the substitution of cement beton 
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for brick or stone masonry and the installation of the artillery 
in cupolas. 



In the present state of the struggle between the means of at- 
tack and defense, the following conclusions may be drawn : 

ist. Armored forts of beton masonry will offer a longer resis- 
tance to rifled guns throwing torpedo shells than the old forts, 
with their artiller)'' without cover, did to smooth bore guns and 
mortars using solid shot and spherical projectiles. 

2d. The attack of these forts will necessitate the use of mines. 
This will considerably increase the duration of the siege. 

Upon the whole, the means of action and of execution have 
alone changed. To-day, as in the time when there were neither 
rifled weapons nor torpedo shells, neither smokeless powders nor 
rapid fire guns, the fundamental principles of the art of fortifica- 
tion and of the defense of fortified places have maintained the 
same stability as those of strategy and grand tactics*; but the 
organization of the fortresses, outside of general elements or 
considerations which depend on political factors, ballistics, econ- 
omics, the end to be attained, and circumstances varying with 
the times, can not exact invariable rules or formulae. 

The principles formulated by the Belgian Engineer will consti- 
tute for a long time yet, if not always, those of the art of defense, 
but their application will vary. Those who wish to find the 
panacea that will enable States to dispense with absorbing in the 
construction of fortresses an important part of their budgets, 
should understand that no barrier can resist the march of pro- 
gress, and that decline sets in when no longer advance is made. 
It is most important, then, that fortifications keep abreast of the 
requirements of their epoch; at that price alone ^ can they fulfill 
the purpose for which they are created, namely : 

ist. To assist the operations of armies, and impede those of the 
enemy. 

2d. To detain around fortified positions forces very much 

greater in number than those necessary to defend them. 






There remain to be set forth the principal conditions to be 

fulfilled by intrenched camps at the present time and by the forts 

of these camps. 

Every permanent intrenched camp should be composed of : 

ist. A line of fortified posts serving to delay the investment, 

and the construction of the first batteries of the attack. This is 

the advanced position, 

* Or strategy of the batUe field. 
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The occupation of advance^/ J>osts is 'prescribed by the Belgfian, 
French and Italian Regulations. In Germany and Austria, it 
seems that, as a rule, they are not admitted. The question 
is very much discussed, but an examination of historical examples 
proves that the resistance of advanced posts, judiciously chosen 
and established, is an element of success in siege warfare as in 
war in the open field, notwithstanding the inevitable abandon- 
ment of these positions at a prescribed moment. 

2d. A girdle of forts spaced about 3,500 metres apart, on which 

is expended the main effort of the defense. This is the combat 
position. 

In the organization of fortresses composed of forts of indepen- 
dent defense, it is necessary to avoid too great intervals. It is 
the fear of having a daring adversary profit by the latter and 
penetrate between two points of support in order to try to take 
possession of the fortress by a bold stroke, that has led the parti- 
sans of armored fronts to organize this principal line of resistance 
with over-scrupulous care in order to give it a kind of continuity. 

It does not suffice, either, for the forts to protect simply the 
intervals; the ground in front of the collateral forts, especially 
in the sectors of probable attack, must also be covered. This 
will obtain, as a rule, by constructing redoubts or intermediate 
batteries in the intervals between the principal supporting points 
when the latter are more than 3,500 metres, (the efficient limit of 
shrapnel fire), distant from each other. 

3d. A second line or supporting position which ought to render 
untenable the parts of the first line that may have fallen into 
the hands of the enemy, cover the retreat of the artillery from 
this line, and assist in offensive returns by the general reserve. 

The creation of a second line of defense is also strongly con- 
troverted, to a less extent, however, than that of advanced 
posts. 

Certainly this new position will be less strong than the main 
line of resistance and will end almost always by falling into the 
hands of the assailant, but by how much will the bombardment 
of the nucleus and the capture of the enciente be retarded? 
This will depend on the good organization of this protecting 
position and on the behavior of the mobile forces. 

4th. A line of security or the enciente, the principal object of 
which is to make the city secure from an attack attempted after 
a defeat in the open at the beginning of the investment or after 
the capture of a fort, with the object of burning or destroying 
stores and supplies, casting dismay amongst the inhabitants and 
obtaining a premature capitulation. 
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The enciente should be impregnable to attack by assault even 
after a bombardment by field artillery. The object of fortifica- 
tions would be entirely misunderstood if, for want of a sufficient 
enciente, places were liable to fall by surprise or sudden attack. 

In order that the enciente may be sufficient and answer its pur- 
pose, it must be constructed in time of peace; the mobilization 
and preparation for defense of a fortress of great development 
already necessitates so much work, that it will be but rarely pos- 
sible to erect at the time even a rudimentary enciente. Always 
the most simple trace will be made use of in the permanent 
enciente: points of support spaced about a thousand metres, 
armed with rapid-fire guns, extended polygonal fronts,* profile 
secure from escalade, indestructible flanking defense,! accessory 
defenses established on the glacis and made up of thorny shrub- 
bery; bomb-proofs for the whole or a part of the garrison. 

The advanced line should be placed from 2,000 to 3,000 metres 
from the line of forts, that is to say, at good range for time -fuze 
fire, so as not to lose the support of the fortress artillery. 

As efficacious bombarding range by means of long and short 
siege guns does not exceed 7,500 metres, and as the bombarding 
batteries can not be established at less than 2,000 metres from 
the girdle of forts, this main line should be placed at a distance 
not less than 6,000 metres from the enciente. 

As to the second line, the general rule is to construct it at 
about 2,000 metres from the first line, and to rest its extremities 
on the two forts next to those of which the enemy may possibly 
take possession. 

In intrenched camps which do not have a girdle of old forts 
serving as a second line, this line will be constructed during the 
siege of the forts of the first line and will be composed of re- 
doubts, temporary batteries and shelter-trenches. 

In his studies on the art of permanent fortifications, Major 
Degnise demonstrates at full length, quite in the same way as 
General Brialmont, the necessity for an enciente for intrenched 
camps. With respect to the other conditions that should be sat- 
isfied by fortresses of great development, Major Deguise com- 
pletely agrees to the principles as expressed above, since he 
assigns the following role to the mobile reserve of the de- 
fender: — 

 800 meters on a dry site, more extended still on a wet site if the terrain permits. 

t On a wet site the adoption of the trianj^ulur profile allow the besieg^ed to sweep the 
ditch with direct fire from small arms and rapid-fire guns under cupolas. 
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I. To occupy the terrain up to a distance that may be as much 
as 15 kilometres, by means of advanced posts or covering" points. 

II. To oppose the capture of the Sectors of investment and re- 
tard the chang-e from the preliminary investment to the final or 
complete investment. 

III. To harass the operations of the attack foot by foot, by 
disputing with the besieger the grotmd necessary for the estab- 
lishment of his batteries and his works of approach. 

IV. To defend with the greatest energy^ the girdle of forts 
along the extent of the front attacked.* 

V. To defend the interior line in rear of the front attacked. 
(Tactics of siege warfare, 1898.) 

A fort of an ititretiched camp should satisfy the following condi- 
tions; it should: — 

A. Occupy a point from which the surrounding terrain and 
the approaches to the position may be efficaciously covered. 

B. Be impregnable to assault, even after a long bombardment. 

C. Have a strong armament under ordinary cupolas, for firing 
against distant positions and batteries of the attack {armement de 
iomha1)\ have, in addition, an armament comprising rapid-fire 
guns in disappearing cupolas, to cover the terrain at near dis- 
tances, and guns for the flanking defense in counterscarp galler- 
ies or caponniers. {Armement de stirete). 

The cupolas will be arranged as far as possible in such a man- 
ner as not to have several in the same line of fire.t 

Only a part of the artillery for the distant attack will be 
mounted in the central mound of beton, in order not to deprive 
it entirely of direct fire which is most efficacious against moving 
targets. 

D. Have a single crest and a minimum command. J 

E. Have the ramparts arranged in part for use by infantry, 
whose co-operation is necessary in repulsing storming attacks 
and assaults. 

* In order to achieve this result Major Dejfuise has the org^anization of the main line rest 
on points of support, about a.soo metres distant from one another, formed by strong works 
capable of an active defense by small arms, ener^jetically conducted. There must be in 
addition, he savs.a mutual defense and a strong orjfanization of the intervals between the 
points (>f support. (Attack and defense of fortresses.) 

t AccordinK: to Major Dcruise, the best distribution consists in placing the armored 
mountinj^s. every time it may be p>>ssible, on a normal to the capital of the fort. This 
leads to tlie adcption of works <»f sli^hi depth. It must be absolutely avoided that any two 
cupolas. containin>^ pieces intr.>nded for the distant attack, should be situated in the same 
plane of fire. 

X The minimum command for forts with wet ditches is 8 metres. 
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F, Be capable of being defended foot by foot and of being re- 
taken by offensive returns. 

The existence of a keep will increase the value of a supporting 
point, if it is constructed so as to preserve the fort's defensive 
power after the enemy may have penetrated in the fort. 

G. Have bomb-proof quarters, store-rooms and magazines for 
protecting the garrison, stores and provisi<ms, and ammunition. 

H. Have a sufficient number of wells to furnish water necessary 
for the garrison of the defense. 

/. Be provided with an armored light-house and with one or 
two movable projectors for exploring the terrain. 

y. Possess one or several armored observatories, depending on 
the situation.* 

K. Have the premises of the gorge front protected against di- 
rect fire with full charges from the enemy's field artillery that 
may have succeeded in getting within the intrenched camp. 

Z. Have constructed on the ramparts bombproof traverses of 
beton in order to store under their cover rapid-fire guns on 
wheeled carriages. 

M, On an elevated site, be provided with a system of counter- 
mines, and entrances or mining galleries and branch galleries. 

The following remarks also apply to these forts:- - 

N. The main guaranty against attack by open assault consists 
of the flanking defense. 

O, After the flanking defense, the best security against such 
an attack lies in the obstacle presented by the ditch preceded by 
a glacis planted with thorny shrubbery. 

This advantage is very often given up through economy. The 
scarp revetment is in that case replaced by an iron grating or a 
detached wall, indeed, even by a palisade, a double hedge of 
barbed iron wire (forming artificial thorns), or an abatis inter- 
woven with iron wire, lying at the foot of the slope of the scarp, 

P, A great many engineerst are of the opinion that every fort 
and every fortin of the intrenched camp should have **traditor" 
batteries to defend the intervals and cover the ground in front of 
the neighboring forts. J General Brialmont and Lieutenant 

• In the forts on the Meuse, the man-holes of the cupolas for the 120 mm. and 150 mm. 
S^uns, and the loopholes in the armored electric light house take the place of observatories. 

t Colonels Voorduin, Crainiciano, Welitschko and Leithner; Major Lo Forte and Captain 
Deguise. 

X According to Major Deguise, these permanent and indestructible works f -irm an inte- 
gral part of the forts and are established either in a salient tm the Kor^e front, or towards 
the extremities of this front, or, aj^ain. in the capital of the fort, sometimes, however, the 
"traditor" batteries will be placed outside of the points of support. In vol. II.— 1900 of the 
"Collection of technical works, etc.", already cited, the author reverts again to the reasons 
which have caused him to prefer "tradilor" batteries. As a new argument, he lays stress 
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Colonel Leithner consider that cupolas can supply the place of 
these batteries. The former of these engineers prefers, indeed, 
cupolas because their guns can take part in the artillery combat 
and fire against the works of approach, while those of the "tradi- 
tor" batteries can come into action only during the contingent 
attack on the intervals; in case of the direct siege of the fort, it 
may happen, then, that they may not have an opportunity to fire 
a single shot. 

Q. The fort's resistance will be increased by the judicious use 
of accessory defenses and trees, shrubs, etc., as screens, but 
there should be avoided the exaggerated use of them indulged in 
by the engineers who make them the principal, if not the only 
guaranty against the attacks by assault. 

On the threshold of the XXth century, the colossal work of 
General Brialmont triumphs over almost all the controversies 
which it has given rise to during these last forty years. It has 
moulded the durable bases of the art of contemporaneous 
defense. 

After having been the innovator of the most daring transfer-/ 
mations in the defensive art, the continuator of Vauban and 
Montalembert, has the rare good fortune of seeing his ideas def- 
initely admitted and accepted by the majority of military men. 



on the fact that the assailant will be oblif^ed to erect and arm "counter-traditor" batteries 
at some hundreds of meters only from the principal line of the fortress, in order to sustain 
and support his march of approach and to annul the flank action of the "traditor" batteries. 
According to Colonel Voorduin's plans the "traditor" batteries are masked casemate bat- 
teries in the gorge. They are entirely masked by the fort itself from the view of the enemy 
in the angle of front fire. 
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ARTILLERY MATERIAL. 

Some Interesting: Features of the Knipp Works at Essen. 

By HENRY L. GEISSEL. 

One of the most attractive features at the Columbian Exposition in Chicag^o 
was tljat of the great Krupp works. Since that time this firm has made 
DO similar exhibition, but it is just announced that a display, which will cost 
over a million dollars, is being arranged for the industrial exposition to be 
held in Diisseldorf. There is no industrial plant in the world the story of 
which is more interesting. 

Within a few German miles of the Rhine, north of the Ruhr, in fertile, un- 
dulating, yet not attractive country, surrounded l)y the most important coal 
mines in Germany, lies the town of Essen. With the exception of a time- 
honored cathedral, Essen, despite its age, can boast of no historical relic of 
ancient days. The square before the town hall is embellished by a bronze 
monument from the master hand of the sculptor Schaper, representing not a 
king or hero, but a man clad in a simple citizen's coat, whose right hand 
rests on an anvil, and whose penetrating eyes are overhung by a thinker's 
brow. The granite pedestal bears in golden letters the words: **AIfred 
Krupp." 

The town of Essen has erected this life-like statue in grateful commemora- 
tion for generations now and to come of her most distinguished son. For 
this man, sprung from an old and honorable family in Essen, within the time 
of half a generation, raised the small unknown country town to its present 
importance and celebrity. He did not sit in the Council of Aldermen, but in 
the small steel foundry, inherited from his father, which employed hardly a 
dozen workmen. This steel foundry, however, rose to world-wide fame, and 
grew beyond all limits. At the time of Alfred Krupp's death, in 1887, the 
number of employes and workmen of his works was 25,000. 

On April I, 1901, the number of hands employed in all the Krupp works, in- 
cluding 3,823 engineers and office men, amounted to 46,077. A few figures, 
for which the writer is indebted to the courtesy of the administration of the 
Krupp works (who also, by the way, supplied the photographs reproduced 
with this article), show the immense extent of Krupp's establishments. 

During the year 1900 the works at Essen consumed 937,172 tons of coal, or 
an average of 3,123 ton per day, representing four railroad trains of 40 cars, 
each of a capacity of 20 tons. The other Krupp works consumed 655,125 
tons, making a total of 1,592,296 tons, or 5,307 tons per day. Tlie consump- 
tion of water at the Essen works, during the same year, amounted to 560,- 
000,000 cubic feet, or equaled the annual water consumption of the city of 
Amsterdam. The gas consumption at the Essen works in 1900 was 665,000.- 
000 cubic feet, as compared with 660,000,000 cubic feet consumed in 1900 by 
the city of Breslau. The number of gaslights outside of the workshops was 
2,658, and that within the shops 43,012. The gas works of the Krupp works 
are the sixth largest in the German Empire. 

The electric plant of the steel works includes seven distributing stations, 
128 miles of cable, 1,062 arc lights, 9*097 incandescent lights, and 304 motors. 
The railroad system of the Essen works has a combined length of 68 miles, 
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and the rolling stock incliidis 44 tocomotives and 1,910 cars, wbile tbe tele- 
graph systeni has a lengtii of 53 miles and 37 stations, equipped with s3 
Horae apparatus, tbe length of the wire lines being 37B miles. Tbe average 
daily calls daring 1900 were i,tcn. 

Krupp's lire brigade consists <if 110 men, 8s electric signal stations, and 491 
lire hydrants. 



Sooo Ton Hvdrahlic Press. 

There were m operation at the Essen works during the year 1900: i,6oa 
various ovens and fires, 4,S55 machines and machine tools, 132 steam ham- 
mers, 30 hydraulic presses, 316 stationary steam boilers, 497 steam engines, 
558 cranes. In addition to the Essen works, the firm of Friedr, Krupp owns 
and operates the Annen Steel Works, formerly Asthiiwer & Co., whtcb Krupp 
acquired in i S66, and whose proprietor he made a member of his directorate. 
These works supply chiefly Run barrels, ship and railway materials, rudder 
frames, locomotive and car wheels, etc. About 1,000 hands Hud employment 

During the year 1S93, the Gruson works of Buckau-Magdeburg became 
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Kmpp'H property. These works make a specialty of the manufacture of 
iron-clad turrets, mining machinery, etc. Last year some 4,000 men were 
employed at the Buckau works. 

The Germania Shipbuilding Yards, at Kii-l, were added to the Krupp prop- 
erties in 1896, The yards have turned out many battleships, cruisers, torpedo- 
-boats, etc., and built also the Imperial yacht "Hohen^ollern." 



The firm furthermore owns and operates four metallurgical works with 
targe blast furnaces at Duisburg;, Neuwjed, Engers, and Kheinhauseni 
steel works at Sayn, four coal mines, 500 iron ore mines in Germany, several 
mines in Spain, a proving ground at Meppen, three sea-going steamers, sev- 
eral clay, brick and stone yards, sawmills, etc. 

One of the most interesting features is the Meppen proving ground, where 
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bearjr guns arc tcMed. The miil'lle Toke of tbe STe*t traveling cian«s foe 
haivHinx hearjr guD& is calculated to cany zoo tons, and the cranes, by tbeir 
CAmbised capacity, lift a izr>.ii>D i7-;nch gua from its ib-ajde tTanspen»tian 
car and place it on the carriage. The brg gun and its four brotben are the 
lanEex in the world. Their armor-piercinR projectile weighs »,ooo ponnds; 
it i* the height uf a tall man, and when propelled by a charge at 904 pounds 
of brown prismatic powder, it has an initial velocity of i,95o foat seconds, and 
»a initial energy of fj/j./nti fool tons The proving gFonnd is also equipped 
with a complete meteutolugical observaturj', in order to delennine the resis- 



Matekiai. on thk. Anvil. 

tance of the air, the velocity a^id force of the wind, the density of the air 
temperature and barometric variations, etc. Kome years ago, in the presence 
of the German Kmjietor and llerr Krupp, a g.45-iiich coast-defense gun, of 40 
calibers, with a cliarge of g3 ixiuncl^i of smokeless powder, tired a 174-poand 
shell a distance of iz,i!u yards, or it.b miles. The curve ot the trajectory 
would have passed over the Alps near Mont Blanc and its summit, which 
reaches an altitude of 21.51)4 feet, and would have lisen above the top of 
Mont Hlanc. Although this is the Umnest range ever reached in an experi- 
ment. It is by no meaiiK the limit which lii-ilay can be obtained. 

One of the cuts shows a view of the Essen shooting ran^e. This place is 
situated right in the works. Pnipcrly speaking, it is not a shooting range, 
but rather a very extensive and costly testing place for the gun shops. Here, 



PROrESBIONAL NOTES. 63 



by a number of rounds, the resistance and working of the mechanisms of the 
completed guns and carriages are tested. This ground also serves for ascer- 
taining whether the hallastic capacities of the guns are satisfactory. An- 
other illustration shows one of the 5,ooO'ton hydraulic forging presses. Four 
cylindrical columns support a solid transom, from the lower side of whith 
protrudes an iron cylinder 3.4 feet in diameter, which carries the hammer. 
A crane brings from one of the open-hearth furnaces the mass of hot steel, 
which is put on the anvil, and the ram descends slowly and noiselessly uj>on 
the ingot, flattening it like a piece of butter. The hydraulic pressure used is 
8,5og pounds per square inch, yieldmg a total pressure of j,ooo,ooo kilo- 
grammes, or 5,000 tons. When this press makes only twelve strokes a min- 
ute, and by each of them compresses the ingot two inches, this would corres* 
pond to the work of 666 horses. 



The Krupp works, however, are not only engaged in the manufacture of 
deadly weapon and war material, but many other articles are made. Steel 
rails, wire, iron and steel in bars and rods, structural iron, steel and iron 
wheels, armor-plates, sheet iron, steel forgings, steel castings, anchors, rud- 
ders, stems for vessels, steel shafts and cranks, springs, and many other 
things are turned out in immense quantities. 

The present owner of the firm of Friedrich Krupp is Herr Friednch 
Alfred Krupp, son of Alfred Krupp, and grandson of Friedrich Krupp. 
Last year the German Emperor, while visiting the Krupp familv at their 
palatial country residence at Hugel, near Essen, bestowed upon Mr. Krupp, 
who is a close friend of His Majesty, the rank of an "Actual Privy Councilor 
of Commerce," which position in Prussia, carries with it the title of "Excel- 
lency." At various times the Krupps have been offered a baronetcy, but 
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they Always politely declined, orging that they would rather ranlt among the 
"first citiEens" than among the "last nubletnea" of the empire. 

Though Mr. Krupp dictates the policy of his immense enterprise— of which 
he is sole owner— in person, yet the general administration rest* with a Di- 
recloHum," composed of twelve members. The directorium is composed of 
financiers, engineers, military, naval, commercial and technical experts of 
highest standing. It is a kind of cabinet, over which the gun-Icing presides. 
— Scienlijic AitierUait. April 19, 190a. 

Manufacture of Armor Plate. 
The manuf:ictu(e of armor plnte for vessels nt war is much more complicat- 
es a certain number of successive opera- 
lit; ingot which is to be transformed into 



an armor plate. The ingot, which weighs from 70 to Bo tons, is carried to the 
room containing the presses and put into the reheating furnace in order to b« 
raised to a temperature that will permit of its form being changed. The 
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time necessary to effect such heating is, for large iagots, from iS to 34 hoars. 
The in^ot is carried by a iso-ton traveling crane to the hydraulic press de- 
signed to ttatten it. Tlte large presses are huge affairs, weighing 800 tons, 
and of 8,000 horte power. They conKist of two hydraulic cylinders 3.38 ft. in 
diameter with a lu-foot stroke. They are supported by cast steel cross pieces 



held by (our forged steel columns. Such a system is sufRcient for exerting 
a preraure of 7,150 pounds to the square inch, although in practise scarcely 
5,700 pounds are exceeded. The press is actuated by steam pumps. The 
levers that control the press, those of the traveling cranes that support the 
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ingot and those for driving the different tools are placed side by side. The 
work can thus be performed with truly extraordinary facility. The appara- 
tus through which the ingot is suspended is so arranged as to permit the lat- 
ter to be turned over so that the two faces can be flattened in succession. 
With the enormous power of the hydraulic press, an ingot 4.25 feet in diamet- 
er is converted into a plate 14 inches in thickness and its length increased 
from 6 to 21 feet in about an hour. When the plate is to pass to the rolling 
mill, a length of the proper thickness is produced and its end clipped off. 
The plate rolling mill is a massive machine provided with two forged steel 
cylinders nearly 3 feet in diameter, 12 in length, and each weighing twenty 
tons. A steam engine actuates them at a pressure of 72 pounds to the square 
inch. The mill is accompanied with a traveling crane capable of lifting 60 tons. 
The feed rollers extend to w^ithin 42 feet of the compressing cylinders. The 
mill is capable of reducing a 30-inch plate to 6 inches at a single heating. 
The press and mill are thus capable of working four large plates a day. Up- 
on its exit from the rolling mill the plate is cooled, and specimens are then 
taken from it in order to ascertain the tenacity or other properties of the 
metal. 

The next operation is case hardening. This consists in heating two plates 
separated by a layer of charcoal and enveloped with bricks and sand. This 
system is placed in a gas furnace and submitted to a high temperature for 
fifteen days, at the end of which the surfaces in contact with the charcoal 
have had the time necessary to become sufficiently carbureted. Immediately 
after carburetion, the bending is done. The plate is reheated and the cur- 
vature desired is given in the large press. The plate is placed upon a wide 
anvil, and a matrix is made to exert its powerful action upon the upper face. 

After the bending has been effected, the plate is carried to the planing 
room, where the final dimensions that it is to have are given to it. The plan- 
ing machines employed are huge affairs. Their bed weighs 30 tons, and, as 
the plate weighs just as much, sixty tons are thus set in alternate motion. 
There are, moreover, several kinds of these machine tools, including special 
ones for planing the edges of the plate. 

Afterward comes the operation of boring designed to perforate the plate 
with the holes necessary for fixing it to the hull of the ship. The holes are 
bored by means of small portable machines actuated through a cable or an 
electric motor. They are afterward reamed out. Care is taken to plug them 
with clay in order that they may not be injured by the subsequent operation 
of tempering. 

The tempering requires that the plate shall be first heated to the necessary 
temperature. This operation is performed in a furnace analogous to- those 
already mentioned. The plate, heated to the degree desired, is put upon an 
iron grate, and a sprinkling apparatus wets both of its faces. The pre.ssure 
of the water is such as to prevent the formation of steam in contact with the 
plate, which would retard the effect of the tempering. The sprinkling lasts 
three hours, and during this time, no less than four or five tons of water fall 
upon the plate. The hardening thus produced reaches a depth of from i to 
I.J inches. 

Finally, the last operation consists in the grinding designed to give the 
plate its finish. The grinders are fixed upon a cast iron disk .set'in operation 
by a 30 H. P. electric motor furnishing 400 revolutions a minute. The appar- 
atus is capable of assuming every possible inclination in order to attack all 
points of the plate. 
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Upon the whole, the various successive operations in the maaufaclure of a 
large armor plate are the following: Casting of the iogot; Hatteniog in the 
hydraulic press; rolling; case hardening; bending: planing; boring; tempering, 
grinding. ^Scientific Aiiiirkaii SuppUiiienl, Starch 15, 1901. 

PresB for Copper- banding Sheila. 
Projectiles for guns are litted nowadays, as most of our readers are aware, 
with a copper driving band. This is a copper strip of a width varying with 
the site of the projectile, rolled or pressed into a groove made for its recep- 
tion near the base of the shell. It is slightly tapered or beveled toward the 



front, so that it may be driven by the gas pressure into the rifling. 

a double purpose. By engaging with the riHing of the gun it gives r 

to the projectile, anil at the same time by its expansion into the bore it acts 

as a gas check and reduces the erosion of the gun by minimizing the escape 

of gas around the shell. 
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From these introductory remarks it will be seen that the following arc the 
essential features of a properly fixed band: (i) it must be pressed so firmly on 
the shell that every portion of it is home in the groove, completely filling the 
undercuts, and so that the serrated projecting vees on the shell arranged to 
prevent the ring rotating without the projectile, are firmly embedded in the 
copper. (2) All the portions of the band should be equally compressed, so as 
to possess the same degree of density. (3) While the band must be pressed 
on with sufficient power to fulfill condition (i), the shell itself must not be up> 
set enough to prevent the easy insertion of the screw gage in the fuse seat in 
the base of the shell. 

The usual methods of forcing the bands into the grooves are either the use 
of a pair of serai-circular dies, brought together by a hydraulic ram, or forc- 
ing the shell through a conical die. The former method has the disadvan- 
tage of not compressing the band equally throughout its circumference; 
while the latter method has a tendency to cause the copper to flow toward 




Fig. 2. Plan of Press. 



the rear of the shell. Another objection to the use of the conical die is that 
the least variation in thickness of the rough copper band has a corresponding 
effect on the degree of tightness with which the compressed band grips the 
shell. 

In the press under notice the makers claim that the above disadvantages 
are conspicuous by their absence, and as this type of press is used at the 
shell factories, Woolwich, it would appear that the process was an advance 
in the right direction. 

The system employed is that commonly known as ** West's Patent System,** 
in which a quantity of rams are arranged circumferentially on a bed-plate, 
and capable of traveling toward a common center, and the principle of the 
shell-banding presses will be readily understood from the photographs and 
drawings shown. One view is from a photograph of a press designed for 
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John RogersoD & Co., of Wolsingham, and ma'le by the West Hydraulic En- 
gineering Company, 23 College Hill, London, E. C. Shells ftom 4.7-inch Co 
la-inch caliber can be banded in this press. Fig. a is a plan, and Fig. i shows 
a half section taken through Che center of one o! the cylinders, and the foU 
lowing IS a brief description of this size o( press : 



.4 i« a strong cast iron bed place, circular in form, supporting a weldless 
rolled nickel steel ring, B, 9 inches deep and 8 inches broad ; to the inner cir- 
cumference iif this ring are fixed eight steel cylinders, C, 1 5 inches in diamet- 
er, with S. M. steal rams, i>, guided by means of a smaller ring, E, and carry- 
ing on their ends removable die blocks, curved to suit the periphery of the 
copper band. Pressure is conveyed Co the cylinder by means of radial pipes, 
ff, comnmnicating with a common distributing chamber, A'. The rams arc 
all single-acting, and their return is effecCed by the springs shown, one of 
which is placed under each ram. 

Pressure is supphed by means of a two-throw belt-driven pump, working 
up to 4,500 pounds per square inch wlien pressing the largest sized bands, 
but in some cases the makers supply a small intunsifier instead of the pump, 
so as to utilize existing hydraulic pressure mains. The weight of the press 
in question is 12 tons. The copper rings are, of course, turned accurately to 
size after they are pressed on. 

^Scientific Amerknu SiippUiiieiit, .^f<irdi 15, I'joo. 

How Dynamite is Made. 

Ordinarily dynamile can he kicked uIhiuC the H..or, droiiperl from a height, 
wrecked in a railroad triiin, set on fire and burned, all without danger. But 
careless handling is certain lo result in catastrophe, simply because dynamite 
is an explosive. The factor of danger in handling dynamite increases with 
the increasing temperature of the commodity. It freeze-i at 34 deg. In ChaC 



70 PROFISSIONAL NOTKS. 

condition it iis absolutely safe and can not be made to explode ; in other words, 
it becomes a non-explosive. At 340 deg. dynamite will explode spontaneous- 
ly. Between the freezing point, therefore, and the exploding point the factor 
of danger increases in proportion to the rise in the temperature by which the 
dynamite is affected. 

There are eight large dynamite factories in this country, three of which 
are on the Pacific coast, about thirty miles from San Francisco, one in Mis- 
souri, one in Michigan and three in New Jersey. About one thousand per- 
sons are engaged in the work at the factories, and about fifty million pounds 
a year are turned out and shipped by rail, by boat and by wagon all over the 
country. 

The basis of dynamite is nitro-glycerine, which is usually manufactured iu 
the same plant as the dynamite. Nitro-glycerine is made by mixing two 
parts of strong sulphuric acid with one part of strong nitric acid. After the 
liquid has been thoroughly mixed it is cooled by being placed in a vessel 
around the sides of which run metal coils of pipe, through which flows cool 
water or cold air from a refrigerating plant. The proper proportion of mixed 
acid is now put into this vessel, the whole is agitated by means either of a 
mechanical mixer or by having air forced through it, and highly concentrated 
glycerine is added slowly. The temperature of the mixture must not exceed 
75 deg., because heat greater than this would cause yellow fumes to arise, 
and the substance would decompose. A temperature of 300 deg. would cause 
the liquid to explode in the agitator. After the glycerine has been introduced 
and the whole sufilciently agitated, the mixture is run into a separate vessel 
and allowed to stand until the glycerine, now fully charged with nitric acid, 
has risen to the surface. This is nitro-glycerine. It is drawn off and washed 
thoroughly in water, to remove every trace of the sulphuric acid. This is 
done in an agitator. By a chemical process the acids are reconcentrated, and 
can be used again and again. 

For facility in handling, the nitro-glycerine is then made into dynamite by 
mixing it with some combustible matter. This consists of nitrate of soda or 
nitrate of potash and a proper proportion of carbon. The carbon considered 
the best for this purpose is fine wood-pulp, which absorbs the nitro-glycerine. 
The absorbent of the nitro-glycerine is known in the trade as **dope," and fill- 
ing this is the part of the manufacture in which the most care and skill are 
necessary. The absorption of the nitro-glycerine by the "dope" must be per- 
fect, and the latter must not be surcharged so as to permit leakage. The 
consequences of dynamite cartridges leaking drops of such a high explosive 
as nitro-glycerine might be disastrous. 

The percentage of nitro-glycerine used in dynamite cartridges varies from 
20 per cent to 75 per cent. Of course, the higher tlie percentage of nitro-gly- 
cerine, the higher the explosive power. Ordinarily 40 per cent of nitro-gly- 
cerine is used in the manufacture of dynamite. Indeed, more than half of 
the dynamite made has this proportion. The higher grades are used in 
mines, and vary in intensity according to the hardness of the rock that is to 
be removed and the size of the vein that is being worked. In excavating the 
rapid transit tunnel and other similar work it is usual to employ 40 per cent 
nitro-glycerine. 

When the fine wood pulp and other ingredients are prepared they are 
placed in a receptacle and nitro-glycerine is poured in, the whole mass bein^^ 
slowly and thoroughly stirred by mechanical mixers, (ireat care is taken 
in this work. In none of the many separated buildings that are used in the 
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manufacture of the high explosive is iron or steel used. The mixers and all 
other appliances that are connected with the manufacture are of lead, so that 
there is no possibility of a spark or a sudden and harsh jar being produced. 
When the component parts liave been thoroughly mixed, the substance is 
then put in eariridge form, being wrapped in two thicknesses of Manila paper, 
closed at the ends. 

Each operation is conducted in a separate building, and the smallest num- 
ber of workman consistent with the ready production of the compound is em- 
ployed. Each man has his own particular work, and none other is allowed 
under any circumstances to usurp his position. This leads to special educa- 
tion of the employees, and permits the selection of the most intelligent. A 
single slip or the least exhibition of carelessness or lack of comprehension of 
the importance of the greatest care is equivalent to a resignation, and is 
acted Oil at once. 

Made into cartridges, the dynamite is ready for the market. It is stored in 
a magazine, which is as far as possible removed from the next building, after 
having been packed in boxes, usually containing fifty pounds each. The 
cartridges are from ] of an inch to 2 inches thick, and from 4 to S inches long. 
The standard size is i [ inches, and is made of 40 per cent nitro-glycerine. 

Shipment is made on vessels, cars and wagons, and an explosion, it is said, 
never occurs unless the detonating caps are with the dynamite. The manu- 
facturers do not ship the caps and the dynamite together, preferring to send 
them in separate conveyances and at different times, so that by no possibility 
can they be brought together in transit. 

Much has been said since the recent disaster in this city about the dan- 
ger of carting dynamite through the streets of New York to the various stor- 
age places along the tunnel. By no possibility, according to tests that have 
been made, it is asserted, could any danger arise from this. In the New 
York office of one of the largest dynamite manufacturing concerns is a photo- 
graph of a train wreck Nvhich occurred on the Rome, Watertown and Ogdens- 
burg Railroad near Potsdam, N. Y., on July 3, 1897. In one of the cars that 
was thrown off the track and torn almost to pieces were io,(K)o pounds of dy- 
namite. The wrecked car lay with its side broken and the dynamite boxes 
exposed, but there was no explosion. 

The reason why dynamite can be handled without excessive danger to 
the handler, so the manufacturers say, is because the absorbent that take's up 
the nitro-glycerine, which is the potent factor, is elastic. The object of using 
kieselguhr when dynamite was invented was primarily to make the transpor- 
tation of nitro-glycerine, which up to that time was extremly dangerous be- 
• cause of lack of facility in packing, comparatively safe. Soon it was found 
that there was not sufficient elasticity in this earth, and experiments were 
made to find a more elastic substance. Wood fiber was finally selected as 
the best, because it is light in weight and comparatively elastic. 

The largest number of accidents with dynamite occur in the spring and in 
the fall. The dynamite freezes through the night when the weather is cold, 
and the men will not take the proper precautions in thawing it out. When 
you remember that it will explode spontaneously at 340 deg., what can one 
think of a man who will put it in front of a fire and let it stay there, or in an 
oven and leave it ? There is only one proper way to thaw out dynamite. 
Put it in a room where the temperature is about 70 deg., and keep it away 
from the fire. Let it remain there until it has thawed out, and there will not 
be an explosion until the cap is placed and firea. 
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DyDamite is dangerour<. There is enough trouble now without telling peo- 
ple to let down such safeguards as are maintained. Any explosive is danger- 
ous if it is handled improperly. Dynamite will burn like a candle, only much 
faster, and without danger. This is because the flames cat up the stuff so 
quickly that the heat of them does not communicate itself to the unconsumcd 
portion of the stick. But that is no reason why it should be tried by inexper- 
ienced persr>ns, n<ir why the explosive should be set before a fire to thaw out. 
— Xeiu York Tribune. 

ELECTRICITY. 

Description of an Electrical Tide-indicator.* 

\.. Y. SCIIKKMKKIIOKN. 

The movements of vessels in harbors are dependent on the exact stage of 
water in the docks, channels, and bars adjacent to the harbor, and upon the 
set. or direction, of the tide at these localities. The usefulness is obvious of 
infallible inff»rmation upon these points, available, in a convenient place, to 
ship owners, .seamen, and others interested in the movement of vessels. 

Tide tables, or the theoretic time of daily high and low water, and the 
height of the tide, for each day in the year, have been developed by the Coast 
and Geo<letic Survey for all prominent points upon the tidal waters of the 
United States. The daily time of high and low water bears a fixed relation 
at each locality to the time at which the moon crosses the meridian of the 
place for which the tide table is calculated; while the daily relative position 
of the sun and moon, at the time when the moon crosses the meridian, deter- 
mines the theoretic height of the tide. This interval, which would be correct 
but for the effect of wind and freshet, between daily high and low water, and 
the time at which the moon crosses the meridian, is called the "establishment 
of the tides." 

Tide tables are invaluable guides, but they can only forecast the regular 
ebb and flow, and cannot foretell the changes which arise from abnormal 
meteorologic influences, such as the effects of floods in tidal areas, and the 
action of winds. For this reason the absolute tides, both in height and direc- 
tion, vary greatly from the theoretic tides indicated in the standard tide tab- 
les; for example, the absolute high or low water may vary from a few tenths 
of a foot, to 3 or 4 feet from the the{)retic height for any given day, while the 
lime for the change of direction of the tide may vary from a few miuHtes to 
two or three hours from the theoretic time as given in the tide tables. 

The tidal indicator, hereinafter described, takes all these abnormal influen- 
ces into account, and its index arm moves only in consequence of changes in 
the water level, regardless of the cause or amount. of such changes; it there- 
fore furnishes at all times exact information as to the stage or height, and the 
direction, or set, of the tide, at the locality for which it records the tide. 

At the instance of tie Philadelphia Maritime Exchange, the United States 
Const and Geodetic Survey lias perfected and installed in the rooms of the 
Exchange in the Philadelphia Hnursc, an apparatus by which the exact stage 
and character of the tide in the harbor can be determined at a glance, by 
means of a dial electrically connected with the tidal station at the foot of 
Chestnut Street. The tide-indicator was designed and constructed by Dr. 
G. Hasler, Berne, Switzerland, but in the Coast and Geodetic Survey office 



* Read November i6, 1901, 
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this apparatus has been modified, and has been supplemented by an import- 
ant device due to Mr. E. G. Fischer, Chief of the Instrument Division. The 
original form of the Hasler indicator shows the stage of the water on the dial, 
but as modified by Mr. Fisher the dial not only indicates the height of the 
tide, but shows automatically whether the tide is rising or falling. 

The Coast and Geodetic Survey has had in succescf ul operation for several 
years tide-indicators at Fort Hamilton, in New York Harbor; Reedy Island, 
in the Delaware River; and in San Francisco Bay. These, fitted with dials 
nearly 30 feet in diameter, and with figures and divisions which can be dis- 
tinguished at a distance uf several miles, have indicator arms that are con- 
trolled by the direct action of the changes of water level, with which they 
are in close mechanical connection. The indicator in the Maritime Exchange 
is half a mile distant from the waters the changes of which it records, and 
would, with sufficient battery power, represent them if a continent intervened. 

The electrical tide-indicator consists of two parts, one the apparatus shown 
in figures i and 2, whereby the rise and fall of the water level is utilized to 
complete electric circuits which, in the second part (Figs. 3, 4, and 5), through 
the intervention of electric maj>:nets, communicate the motion of the indica- 
tor arm and device by which the required information concerning the height 
and character of the tide is displayed to the public. The first apparatus is 
established in the tidal station at the foot of Chestnut Street, the second is in 
the Maritime Exchange, and the two are connected by properly insulated 
wires. • 

An arbor, /^, behind the apparatus case (Figs. 1 and 2) carries two brass 
drums, B and B^ , From B the fk)at C is suspended, and from B* the count- 
erpoise, D, The same arbor in the interior of the case carries the six-toothed 
wheel E, Above the ratchet wheel is placed a three-armed lever, movable 
about the center, a\ the two horizontal arms carry the pins b^ f/ \ the vertical 
arm c engages into the teeth of the ratchet wheel. The pins ^, f/ rest on the 
short arms of the levers //, //^. Resting on the bottom of the apparatus 
case are two iron reservoirs, /, I\ containingmercury, and which are equipped 
with the tubes K, A? and /,, IJ. In the larger tubes, A', K\ two cylinders 
plunge, which are suspended from the outer ends of the arm of the levers 
//, H^ ; in the smaller tubes protrude the ends of the contact rods J/, M\ 

If the level of the water is lowered, the float, descending, causes the wheel 
E to turn to the right, the lever //raising the cylinder slowly until the arm 
c trips, when the cylinder falls, compressing the air in the large tube A', rais- 
ing the surface of the mercury in the tube Z., and producing a brief contact 
with the rod J/, thereby completing for a short time the electric circuit which 
brings the second apparatus into action. If the water level rises, the count- 
erpoise D makes the wheel E turn to the left, and the mechanism on the 
right of figure 2, operating in a similar manner through a second circuit and 
set of electromagnets, produces opposite indications on the dial. 

The mechanism of the apparatus in the Exchange is shown by figures 3, 4, 
and 5. On an arbor UU (Fig. 3), which carries the indicator arm '1\ two 
pairs of wheel, A\ O and i\^ , O^ , turn; each pair is riveted on a common 
barrel. A rod, fixed in the middle of the arbor UXJ^ carries at one end a 
whe«'l A*, which engages the wheels /V, N\ and at the other end a counter- 
poise. 

On the completion of the circuit in the apparatus at the tidal station (Figs. 
I and 2), if the current of the battery passes through the electro-magnet w, 
^^Z' 3)> the latter attracts the armature /Zj ; with the interruption of the cur- 
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rent a coil spring draws back the armature lever and the pawl /•, makes tlie 
wheel A'' advance one tooth. If the current passes through the electromag- 
net m, it is the wheel A^ which turns one tooth. The wheels A*^ and A'' are 
each equipped with a safety pawl/, /|, which permit of revolution only in one 
direction. When the wheel N' advances one tooth, the wheel R and the ar- 
bor (JU with the indicator arm 7' turn in the same direction, while the wheels 
A'' and O are held in repose by the pawl /. If the current passes through the 
electromagnet ///, the wheel JV turns backward one tooth and the indicator 
arm a space indicating a change in water level of one-tenth of a foot, while 
the wheels A'-', O' remain unmoved. 

The direction of the arrow in the center of the dial (Figs. 4, 5, and 6) shows 
whether the water level is rising or falling. This indication is secured by the 
use of two electromagnets in series with /// and ///p and a system of levers 
which control the position of the vanes which make the head of the arrow. 
The electromagnet ///, (Fig. 3) is in the same circuit with ///j, and on the com- 
pletion of the circuit, in consequence of an adequate fall in the water level, 
attracts upward the armature (?, the movement being transmitted through the 
various sections of the lever /J to its vertical arm q, which is raised. The 
vanes of the arrow are fastened to two small arbors, r, r,, to which are also 
attached the levers j, jj. The levers have slots in their free ends which en- 
close a pin that is set in the vertical arm q. As the arm q rises in correspon- 
dence with a fall of water level, and the consequent effect upon^ through the 
intervention of the electromagnet ;//„ the slotted arms j, s^ rise with it, re- 
volving the arbors to which the vanes are attached and causing them to point 
downward as in figure 5. A rise in the water level, causing an opposite 
change in the movement of the various sections of the lever/, swings s and j, 
down, and causes the vanes to point upward (as in Fig. 4) by means of elec- 
tromagnet /// in series with electromagnet Wj. 

The dial prepared for the apparatus in Philadelphia is divided so as to 
show the various stages of the water level from 3 feet below mean low water 
to 9 feet above the same plane. The indicator arm moves for every change 
of one-tenth of a foot in elevation. Figure 4 represents a rising tide; figure 6 
shows the arm changing from a rising to a falling tide; figure 5 indicates a 
falling tide. 

The above described electrical tide-indicator was installed on August 26, 
1901, and has been in successful operation since the date named. 

— l^he Engineers Club of Philadelphia, January, 1902. 

A New Regulating Incandescent Lamp. 

In view of the enormous extension of incandescent lighting, it is only nat- 
ural that considerable attention should be paid to such regulation of the lamp 
as will allow its candle-power to be increased or diminished at will, as is done 
in the case of the gas flame. Even to-day the complaint most often heard in 
regard to the incandescent light is that we cannot turn it up and down as we 
do gas. There would certainly seem to be a very large market for a device 
which should permit this desideratum to be attained. 

The Pinckard socket or *^Tri-light" lamp is being manufactured by the Tri- 
light Electric Company, of Birmingham, Ala. This socket resembles in aj)- 
pearance the ordinary incandescent lamp socket and is operated in the famil- 
iar manner by turning the switch key. At each turn or step in the key move- 
ment a different amount of light is obtained. In the case of the double-fila- 
ment lamp, which is fitted with two filaments of 8 candle power each, turning 
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the key of the scx:ket once throws these two filaments in series circuit and 
gives a light of about 2 candle-power; a second turn of the key leaves a single 
filament in circuit, giving 8 candle-power; a third turn throws in both fila- 
ments, giving 16 candle-power. At the fourth step both filaments are thrown 
out, so that no current at all is taken. U is obvious that by lowering the de- 
grees of candle-power, an economy of current is effected. Any standard Ed- 
ison base lamp can be used with the Tri-light socket, and Tri-light lamps can 
be used with any standard Edison socket, only one filament then giving illu- 
mination. The lamps are manufactured for candle-powers of 8, 10, 16, 32, 50 
and 100. 

The key socket is connected to the lighting circuit in the ordinary fashion, 
and this is true also of the similar wall socket. With keyless sockets holding 
lamps in places of inconvenient access, a special regulating switch is used, 
accomplishing the same purpose. Where ordinary sockets are already in use 
a special attachment pluj? is furnished which screws into the existing socket 
and is made with the three standard Edison, Thomson-Houston or Westing- 
house devices. These new devices are all economical in purpose and should, 
it would seem, meet with a large demand wherever it is desired to have a 
light whose brilliancy can be increased or diminished at will— and there are 
few places where this is not the case. 

— Electrical World and Engineer^ March ^ 1902. 

CHEMISTRY. 

The Standard of Atomic Weights. 

The ninth annual report of the committee on atomic weights, by P. W. 
Clarke, appears in the Journal of the American Chemical Society for March, 
1902, Vol. XXIV, No. 3. Under the heading "Standard of Atomic Weights" 
the following interesting statements and data are noted: 

Over this question, controversy still continues. The international commit- 
tee of the German Chemical Society publishes its table for 1901 according to 
both standards; first with O = 16, and then in response to a demand from 
teachers, giving a "didactic table" based upon H = i. Both tables are given 
in this report, at the end. In their third general report the same committee 
publish many letters from individual chemists, the final outcome from all 
sources being 106 voices in favor of H — - i, and 78 for O — 16. This prepon- 
derance is otfset by the fact that five societies expressed their views as so- 
cieties, four for 0= 16, and only one for the hydrogen basis. The commit- 
tee, therefore, continues to recommend the oxygen standard. The members 
of the Verein deutscher Chemiker who protested against the oxygen stand- 
ard, also publish the results of their canvass among the teachers of chemistry 
in German-speaking countries, and give the name of the respondents. 104 
favored the hydrogen unit; 19 preferred the oxygen standard. Erdman has 
printed a table of atomic weights with H ^^ i, which is in most points identi- 
cal with that of your committee, only it is carried out uniformly to two deci- 
mal places. 

Benoist, studying the "specific opacity" of substances with regard to the 
X-rays, finds that for the elements this property is a definite function of the 
atomic weight. Applying this principle to certain compounds of indium he 
shows that the atomic weight of that element must be 11 3.4 rather than 75.6. 
That is, the classification of indium as trivalent and not as a dyad is confirmed. 
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The following table of atomic weights is somewhat differently arranged 

from that of a year ago. First your committee gives its own list, followed by 
that of the German Chemical Society on the basis of H = i. Then come the 
three columns, Clarke, Richards, and the German, on the standard of O = i6. 

H = I. O --= i6. 

Clarke. German. Clarke. Richards. German. 

Aluminum 26.9 26.9 27.1 27.1 27.1 

Antimony ii9>5 119.1 120.4 120.0 120. 

Argon 39.6 39.6 39.96 39.92 39.9 

Arsenic 74.45 744 75.0 75-o 75- 

Barium 136.4 136.4 I37 40 137-43 J37.4 

Bismuth 206.5 206.9 208.1 208. 208.5 

Boron 10.9 10.9 11. o ii.o 11. 

Bromine 79.35 79.36 79-95 79-955 79-96 

Cadmium iii-55 111.6 112.4 112.3 112.4 

Caesium 131.9 132. 132.9 132.9 133. 

Calcium 39.8 39.7 40.1 40.x 40. 

Carbon 11.9 11.91 12.0 12.001 12.00 

Cerium 138.0 139. 139.0 140. 140. 

Chlorine.. 35.18 35.18 35-45 35.455 35-45 

Chromium 51.7 51.7 52.1 52 14 52.1 

Cobalt 58.55 58.56 59.«» 5900 59- 

Columbium 93.0 93.3 93.7 94. 94. 

Copper . 63.1 63.1 63.60 63.60 63.6 

Erbium 164.7 164.8 166.0 166. 166. 

Fluorine 18.9 18.9 19.05 19.05 19. 

Gadolinium 155.2 155. 1564 156. ? 156. 

Gallium 69.5 69.5 70.0 70.0 70. 

Germanium 71.9 71.5 72.5 72.5 72. 

Glucinum 9.0 9.03 9.1 9.1 9.1 

Gold 195.7 195.7 197-2 197-3 197-2 

Helium 3.93 4.0 3.96 3.96 4. 

Hydrogen 1.000 i.oo 1.008 1.0075 i.oi 

Indium 113. i 113. i 114.0 114. 114. 

Iodine 125.89 125.90 126.85 126.85 126.85 

Iridium 191.7 191.5 193.1 193.0 193. 

Iron 55.5 55.6 55-9 55-9 56. 

Krypton 81.15 81.2 81.76 81.7 81.8 

Lanthanum 137.6 137. 130. 6 138.5 138. 

Lead 205.36 205.35 206.92 206.92 206.9 

Lithium 6.97 6.98 7.03 7.03 7.03 

Magnesium 24.1 24.18 24.3 24.36 24.36 

Manganese 54.6 54.6 55.0 55.02 55. 

Mercury 198.50 198.8 200.0 200.0 200.3 

Molybdenum 95.3 95.3 96.0 96.0 96. 

Neodymium 142.5 142.5 143.6 143.6 143.6 

Neon 19.8 19.9 19.94 19.94 20. 

Nickel 58.25 58.3 58.70 58.70 58.7 

Nitrogen 13.93 i3-93 1404 14.04 14.04 

Osmium 189.6 189.6 191.0 190.8 191. 

Oxygen 15.88 15.88 16.000 16.000 16.00 
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H =- I. O i6. 

Clarke. German. Clarke. Richards. German. 

Palladium 106.2 105.2 107.0 106.5 106. 

Phosphorus 30.75 30.77 31.0 31.0 31.0 

Platinum 193.4 i^;3-3 i94-9 195-2 194.8 

Potassium 38.82 38.86 39.11 39- M 39.15 

Praseodymium. 139.4 »39-4 140.5 140.5 140.5 

Rhodium 102.2 102.2 103.0 103.0 103.0 

Rubidium 84.75 84.76 85. 4 85. 44 85.4 

Ruthenium 100.9 100.9 101. 7 101.7 101.7 

Samarium M9 2 ? 14S.9 150.3? 150. 150. 

Scandium 43. 8 43. S 44.1 44. 44- * 

Selenium : 78.6 78. 5 79.2 79.2 79-i 

Silicon 28.2 28.2 28.4 28.4 28.4 

Silver 107. 11 107.12 107.92 io7-93 197-93 

Sodium ... 22.88 22. 88 23.05 2305 23.05 

Strontium 86.95 S6.94 87. 60 87. 68 87.6 

Sulphur 31.83 31.83 32.07 32065 32.0b 

Tantalum 181. 5 1S1.6 182. 8 1S3. 183. 

Tellurium 126.1 126. 127.7 127.5? 127. 

Terbium 158.8 ... 160. 160. 

Thallium 202.61 202.6 204.15 204.15 204.1 

Thorium 230. 8 ? 230. S ^ 232.6? 233. 232.5 

Thulinum 169.4 170. 170.7 171.? 171- 

Tin 118. 1 117,6 119.0 119.0 118.5 

Titanium 47.8 47.7 48. 15 48 17 48.1 

Tunji^sten 182.6 182.6 184. 184. 184. 

Uranium 237.8 237.7 239.6 238.5 239.5 

Vanadium 51.0 50.8 51.4 51.4 51.2 

Xenon 127. 127. 128.0 128. 128. 

Ytterbium 171. 9 172. 173 2 173. 173. 

Yttrium 88.3 88.3 89.0 89. r) 89. 

Zinc 64.9 64.9 65.4 66.40 65.4 

Zirconium 89.7 90.0 90.4 90.6 90.7 

— yournal American Lheniical Society^ March, 1902. 

WARSHIPS AND TORPEDO BOATS. 

H. M. S. Queen. 

On March 8, there was kunu-hed at lK'v<»nport the battleship Qufetis a ship 
which is the embodiment of the latest developments in the design and construc- 
tion of war ships. The Queen is, to all intents, a ship ol the l.ofidoti class; but, 
being later, embodies certain iniprovenients. These may be tabulated as fol- 
lows : — (I) Limitation of ventilating cowls, whieli are now recognized as "shell 
traps." (2) Substitution of an open for closed i2-])oun(ler battery amidships. 
(3) Substitution of stockless anchors for tlie old tyi)e anehor. In all other par- 
ticulars data that apply to this slii]) apply witli ecpial force to \.\\q London class. 
Particulars of the vessel are as follows : — 

Displacement . is.ooo tons. 

Len>fth (between penleii(liculars) .. 400 ft. 

Beam 7s ft. 

Draft (extremej 29 ft. 
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Torpedo I 



The armor consists of a Krupp cemented belt : 5 feet wide, extending from 
the after bulkhead to the bow. It is 9 inches thick amidships, thins to 6 inches 
just by the fore barbette, and thence reduces to 2 inches at the extreme bow. 
It is 4 inches thick at 30 feet from the stem, and here the belt proper ends. 
The continuation is a inch nickel steel, and it is carried down over the ram 
point, thus giving great rigidity to a weapon that no warship is likely to use. 
Aft of the aftor bulkhead, up to the level of the lower deck, there is i inch 
nickel laid on the <4 inch skin plating, constituting a species of complete belt 
against small projectiles— three -pounders and the like. This protection is what 
has been termed "naval architect's armor" — that is to say, it has probably no 
practical value. Those who saw the BelUisU after her first battering will re- 
member how the is-inch armor amidships on that ship Is holed in places like 
a honeycomb where three -pounders have hit and buried themselves in it. 
They did not penetrate, it is true, but they went is a good deal further than 
the value of i inch, or, for that matter 3 inches of steel. 




There arc two armor decks. The upper one is flat, i inch thick of steel 
where the side armor is thickest, and a inches elsewhere. This armor deck 
runs along level with the top of the belt, and forms the main deck of the ship. 
Its object is to prevent shell bursting on the main deck inflicting damage be- 
low that level. 

The second deck is the ordinary inclined deck reinforcing the belt. It 
springs from the lower e<lge of the belt amidship, and going up at a sharp an- 
gle, has a flat top about the lower deck level in the middle of the ship. For. 
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ward and aft it sink§ more, and has less curve. This particular deck is com- 
mon to all our warships, from the Majestic class onward. The recent BelUisU 
experiments would seem to indicate that it is decidedly inferior lo the French 
system of a flat deck below the belt, and there are grave doubts as to its eflfi- 
cacy, or rather as to whether the theoretical protection afforded is correct. In 
theory 2 inch inclined equals 4 inch vertical armor. In practice a shot falls 
obliquely, and so reinforces indirectly the side armor. 

In theory a 9 inch belt like the Queen^s^ reinforced by a 2 inch belt, is worth 
as follows : — 9 inch cemented Krupp X 3 = 27 inches of wrought iron ; 2 inch 
deck X 2 inches for inclination X ^% inches for material = 10 inches wrought 
iron. Total resisting value is, therefore, in theory, 37 inches of wrought iron 
plus the coal, which may be called another 3 inches ; grand total, 40 inches. 
Practical value is probably nearer 30 inches, even allowing for the damage in- 
flicted on the projectile by getting through the hard face of the outer plate. 
In battle, however, the ship will rarely present herself at anything but an angle 
to the hostile gun ; this will render capped projectiles useless and increase the 
difficulties of others, from which it may be inferred that a 9 inch Krupp belt 
will keep out everything save the lucky shot at near range. 

To resume. The barbettes of the Queen are 12 inches thick, non-cemented 
Krupp, equivalent in value to Harvey nickel. The turrets are Harvey nickel, 
8 inches thick, inclined at an angle of about 35 degrees. Turrets of this form, 
we may observe, are general in every navy except the French, where the big 
ships adhere to vertical turrets. So far as we know, it has never occurred to 
anyone to submit these two rival systems to an experiment as to their relative 
values. Since, however, anything that hit a turret would send bolts and rivets 
flying inside, penetration may be of no importance, and the thickness or other- 
wise of the armor or its inclination alike immaterial. These turrets are avow- 
edly for protection against small guns, and though the gun mountings of to- 
day embody all that human ingenuity can devise against the effect of shot, it 
is hardly conceivable that either guns or guns' crews will survive the fearful 
impact of a big projectile striking with an energy of at least 20,000 foot-tons, 
and possibly 30,000 to 40,000. The result seems bound to be something like 
hitting a clock with a hammer. 

The Queen's secondary guns are in Krupp non -cemented casemates, 6 inches 
in front and 2}4 inches in rear. They are situated like those of the London — 
in four rough groups of three — two on the main deck and one above between 
them, exposing its base to shell attack. This arrangement is supposed to lead 
to less "interference" than when the upper casemate is immediately above the 
other, as in cruisers. It is, however, a remarkable fact that all our battleships 
adhere to one system and all our cruisers to another. The Drake and Cano- 
pus have identical protection, so it would certainly be interesting to know why 
their casemates differ. Amongst naval officers there is a very strong feeling 
against the battleship disposition of casemates. 

The machinery of the Queen is two sets of vertical triple -expansion engines, 
actuating twin screws turning inward. They are designed for 15,000 indicated 
horse-power, which is to give 18 knots and 110 revolutions. Steam is supplied 
by twenty Yarrow boilers. This will be the first use in the British Navy of a 
British boiler that is the only one used at all in the Austrian, Dutch, Portu- 
guese, Swedish, and Norwegian navies — a record of sole use such as no other 
water-tube boiler possesses. The coal supply is 900 tons normally, and 2100 
tons maximum capacity. 
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Arcs of fire are : — Big guns, about 130 degrees either side of the axial line; 
end -on casemates, 130 degrees from the axial line; other casoniates, about 55 
degrees before and abaft the beam. The armor weighs about 3000 tons; the 
weight of hull, including armor, etc , is 9985 tons. The 12-pounders are moun- 
ted, four on the main deck in the extreme bow, four distributed on the same 
deck aft, eight on the upper deck firing over the low bulwarks, two— the 8-cwt. 
"boat guns" — on the topside by the fore conning tower. 

A proposal is afoot ti> replace some or all of the Queen's 6-inch guns by 7.5 
pieces, and, in view of the present trend towards arming our ships as well as 
any possible enemies, this may very probably be attempted. 

A 7. 5 -inch gun with mountings weighs approximately 27 tons, and its charge 
and projectile 256 lbs. With the new propellant some weight will be saved, 
and approximately 10 rounds go to the ton, and about 20 tons of ammunition 
are carried per gun at 200 rounds the gun. That is 240 tons for twelve guns, 
which, plus the weight of twelve guns and mounting — 324 tons — comes to 
about 564 tons for an entire armament of 7.5-inch guns. To this we may add 
75 tons for increased size of casemates, giving a grand total of 639 tons, which 
we may call 650 in round numbers. The 6-inch 45-calibers Vickers with its 
mounting, etc., weighs 9*^ tons. Weight for twelve guns is therefore iii tons, 
against 324 tons. Ammunition runs at about 18 rounds to the ton; the total 
for all the secondary guns at 200 rounds we can put at 132 tons, giving a grand 
total of 143 tons for the present 6-inch armament, against 564 tons as an out- 
side weight for one of 7.5-inch guns. The extra weight would then be about 
421 tons. 

Now, 50 tons, more or less, is a negligible weight in any of Sir William 
White's battleships— the margin in them being about 800 to 1000 tons in 15,000. 
By this we mean that all of them carry maximum coal without their speed 
being affected. To reduce the coal would not be politic perhaps, but the ex- 
tra 420 tons odd would not very appreciably affect the speed of the Queens 
while in any case she would consume coal enough to soon cover the difference. 
But the weight can be saved far more cheaply. The exact weight of "stores" 
carried is hard to get at, but since in dealing with a 15,000-ton total small frac- 
tions do not matter, we can arrive at an approximation sufficiently near. 
Something over two tons a day in the way of food, etc., are daily consumed 
by a battleship's crew. Much of it is in the way of food that is replenished 
weekly; but stores for six months are carried. If we assume these at a ton a 
day, we shall not probably be much more than a hundredweight or so out, and 
the total cannot be less than 200 tons. Probably, seeing that it includes many 
things beside food, 300 tons or more would be nearer the mark. Since a ship 
must coal at least once a month, a good three-quarters of these stores are 
deadweight of no value, and here alone nearly 200 tons could be saved. 

Then, again, the 7. 5 -inch could do with less than 200 rounds. Fifty tons 
could be saved here. About fifty to a hundred tons of spare gear is quite un- 
necessary, and thus, without touching the coal, the extra 420-50 tons of 7.5- 
inch armament is sufficiently nearly covered to ensure no appreciable loss of 
speed. In addition, the 12-inch guns — each round for which weighs nearly 
half-a-ton — carry far more rounds than they could conceivably require. The 
Queen could not well mount more 6-inch guns than she does — save by substi- 
tuting a battery d la Mikasa — for the main deck casemates, and that means a 
hea\'y increase in weight. Four 7.5-inch could replace four 6-inch at a cost of 
160 tons, on which ro tons of ammunition at least could be saved, and that ex- 
tra 150 tons— which might conceivably be considerably less, for we have taken 
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outside weights for the extra size of casemates — could be carried without the 
ship feehng it. 

Our own impression is that, even did it necessitate reducing the coal supply 
by 4(X) tons, the change in armament would be a gain, for the burst of these 
200 pound shells from the 7. 5 -inch gun is prodigious, while probable enemies 
all carry armor that the 7. 5 -inch could tackle where the 6-inch could not. 
There is a great deal of 5 -inch armor on foreign ships, and the 7. 5 -inch in bat- 
tle conditions should be superior to that armor, and go through it whenever it 
hit it seven times out of ten, w^hile a 200-pound projectile at 2500 foot-seconds 
initial velocity is going to hit hard enough to jnake itself extremely unpleas- 
ant, even where it does not get through. Reflecting on this and kindred 
things, wx strongly advise the admiralty to take the bull by the horns and give 
the Queen the projected 7. 5 -inch guns. It is a thing that can be done, and 
since it can be done it should be done, for it is worth it. The 6-inch gun is 
either too small or too large for modern requirements, and only the fact that it 
is the smallest gun that can be trusted to fire lyddite that will detonate with 
certainty justifies its use at all. Two 4.7-inch would weigh no more, and do 
equal execution, save with lyddite, and shcxit more truly at sea. They also 
threaten to land us in the rednctio ad absurdum, for the 4-inch may be better 
still, and so on, till we get to the 3-pounder, the most deadly gun of any, if 
only its range were longer. Going upwards from the 6-inch, the 9.2 -inch is 
barred from much employment on the score of weight, but the 7. 5 -inch is not, 
and we do not think there can be much question that fire of six 7.5's from the 
Queen's broadside would match even the two 9.2's and five 6-inch of the King 
Edward, This 6-inch would certainly fail to do. 

•^The Engineer y A f arch 7, 1902. 
MISCELLANEOUS. 

Lythite. 
By First Lieutenant M. J. McDONOUGH, Corps of Engineers. 

In the artillery service, attention has of late been directed largely to the 
want of a suitable surface for plotting boards used at the Fire and Battery 
commander's stations. The old paper charts though they be the best para- 
gon, mounted on the heaviest muslin, have no duration, and almost before 
the drawing is completed, these large charts will shrink or expand so consid- 
eratty as to discourage all attempts at accurate work. 

Numerous substitutes have been proposed, among them being celluloid, al- 
uminum, lead etc. All these boards were so costly, however, that in the ab- 
sence of an absolute, unqualified approval from all directions, money cannot 
be obtained for their purcha.se. Some competitive tests are now understood 
to be underway with a view to the selection of a suitable board, and from 
these tests we should get good results. The present subject however deals 
only with the surface of the board, avoiding entirely the mechanism of tlie 
plotting arrangement. When money is scarce for the purchase of such ap- 
pliances, it devolves upon the artilleryman to make the best use of the mater- 
ial at hand, and to institute the best system possible from the available means. 
He will thus keep in touch with the necessities of the work and, on the adop- 
tion of the proper and expensive mechanism, he will the sooner and more in- 
telligently handle the new materials. 

So we come to the case of the plotting board, and of these a post of several 
batteries will need a large number. If they be of paper they wiU last but a 
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shorttime without shrinking, and for each yeaWs target practise, an enterpris- 
ing captain demands brand new charts. Thus the recurrence of the work of 
constructing them becomes onerous. Sergeant Wildberger of the 1 5th Co., 
C. A. proposed in place of paper the use of a prepared paint surface, and re- 
commended lythite cold water paint manufactured by the Frank S. De Ronde 
Co. The paint was tried and after a number of minor failures, it was used 
with the best of success. The paint is fire, weather, and water-proof, and 
the mixing is apparently a chemical union. Its composition is not definitely 
known and is understood to be a commercial secret. Explicit instructions 
for its application accompany the paint and the work is so simple and soab- 
solutely satisfactory that it is surprising we were so long without it. 

The best drawing-boards of dovetailed pine with hardwood ledges for con- 
traction and expansion should be used. Such boards are now or should be 
at all artillery posts. In the best boards that can be produced, variations 
will occur, and all conditions causing a tendency toward expansion or contrac- 
tion should be avoided as far as possible. 

The board is sand-papered well and left with a smooth natural surface. 
The dry paint is then mixed with water and this is the key to the whole pro- 
cess. To get good results the mixing must be properly done. Don't put in 
too much water at first, and be sure that the dry powder is reduced to a 
thick heavy paste at the start; then you go on and gradually reduce this by 
the addition of small parts of water. If this is well done the paint will flow 
as smoothly as varnish. If not, if too much water is added, the paint will 
bubble and foam and this is the sign that it is unfit for use. The water has 
spoiled it and too much water is always death to lythite. 

When the paint is properly prepared, it is applied with any suitable brush 
and set to dry. This takes but a short time and thereafter a new coat is ap- 
plied, the brushing being in general at right-angles to that of the first coat. 
This is repeated for six or seven coats, the purpose being to give <the surface 
an appreciable thickness, which then resembles a thin stone surface of about 
Tj'^ ^' and is very hard. The drying of the successive coats should be uniform 
and not too fast. Exposing in a hot Southern sun may crack the lythite in 
drying. Ununiform drying of the different coats causes unequal contrac- 
tion with curling up in places. This is the only operation requiring skill, and, 
in our own case, much experimenting was necessary to produce a good sur- 
face. In case any coat cracks or curls up in some places, all loose portions 
should be scraped off and the surface thoroughly pumiced or sand-papered 
before applying a new coat. When the last coat is put on the pumice will re- 
duce the gloss and leave a beautiful surface for drawing. 

For use at stations in the open, where permanent shelters have not yet 
been erected, the reflection from the white surface is very wearing on the eyes 
and in this case, a little green or blue pigment supplied by the same concern 
gives the desired relief. To mix the coloring with the white, the dry paints 
must not be mixed. Be sure first to reduce them to liquids in the manner 
shown above, and then mix the liquids. Any good painter in the command 
will have no difficulty in applying the instructions, and when such a surface 
is obtained upon a heavy drawing board, the conditions causing warping or 
shrinking are, according to present standards, reduced to a minimum. 
Boards thus painted at Fort Barrancas have held for a year with scarcely ap- 
preciable change. 

For draughting the surface will quickly wear out. Even 6 H pencils and 
steel points should be used. These sharp points scratch the surface giving 
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any depth of line down to the faintest invisible scratch, and are admirably 
adapted to the purpose. With such lines we can get extreme accuracy in 
drawing. 

Plotting boards prepared in this way and drawn on with water-proof inks 
are especially suited to Artillery purposes. We all know that a few days of 
energetic vessel tracking drill leaves a paper chart badly scored, and erasing 
these lines by rubbing can be done only a few times. Now a lythite board 
can be washed with water after drill and gives a clean board for the following 
day. The inked arcs will not be molested in the washing. For semi-month- 
ly district inspections, a battery commander wants to present a clean business- 
like board, and with lythite it is seen to be simply a question of washing, just 
as if it were celluloid. 

I Again, the tendency of plotters to mark the position of a target by digging 

a point in the board is well known. In the paper or celluloid surface no 
amount of erasure would get these holes out. With lythite a single coat 
could be applied between drills, omitting to go over the arcs, and filling up all 
the small pencil holes. The coat is pumiced down after drying and is avail- 
able for drill the next day exactly the same as when it was new. 

The caution is here inserted that in preparing the paint the mixture should 

be strained in two thickness of very coarse muslin. If this is not done gritty 

^ particles or hard lumps will be left on the boards, which after pumicing will 

either not disappear or will leave holes in the surface. When ready to strain 

it should be of the consistency of oil paint. 

When the board has been sandpapered and small holes are left in the nat- 
ural surface from any cause, do not fill them with putty, but take the settling 
from the bottom of the paint can and apply same as for putty. 

Whenever it may be desired to remove an arc or any line that has been 
inked on the finished surface, wet the entire line with plenty of water and 
while so wet, use No. o, sandpaper on the line and it will come out readily 
leaving a good surface. Sandpaper must not be used for this purpose when 
the surface is dry because it will leave a burnished streak on the board and 
will not remove the line. 

Washing the board always leaves the surface smooth and if a fresh coat of 
lythite be applied then, it will be liable to scale in places. Therefore to ap- 
ply a new coat after washing, it will be necessary when the surface has be- 
come dry, to go over it again lightly with No. o, sandpaper to give a grain to 
the surface so that the new coat of lythite will take firm hold. If pencil be 
used at all in drawing, HHH is possibly the most satisfactory. 

These advantages are so simple, so appropriate to our case an*) so readily 
available that the use of the paint appeals to every one who sees it. The 
cost is almost nothing, something like 7 cents per lb., and 25 lbs. would paint 
all the plotting boards of two posts for a year. 

There are many minor ways in which the use of lythite might be extended 
such as the painting of set-back charts, plotting-arms on boards for mortar 
batteries and for difference-charts where desirable. 

The lythite surface is undoubtedly not the best or most desirable solution 
of this problem, but pending the appropriation of money for the adoption of 
some thing better, it is so simple, so available to every one and so satisfac- 
tory in its results, that it should appeal to every one who proposes to get the 
best out of the means available, without waiting on others for the adoption of 
a final type. 
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Apparatus for Drawing Curves. 

We illustrate herewith, from La Nature, three types of flexible rulers for 
drawing curves, the invention of a Mr. Brooks, of London. 

One of these is made entirely of celluloid, and is provided laterally with 
five small rings upon which to rest the fingers when the ruler is placed verti- 
cally in order to make a drawing. It will be seen that, owing to these rings, 
it is possible with one hand to keep the ruler at any degree of curvature 
whatever, while the other hand is manipulating the drawing pen or pencil 
(Fig. I). 

Fig. 2. shows a similar but somewhat complicated ruler, which is here a 
flexible band of steel, to which, through rings, are laterally attached a series 
of flat links, the relative position of which determines the curves of the ruler. 




The joints of these links work by hard friction, so that after any curve what- 
ever has been given the ruler the latter keeps it until the effort necessary to 
modify it is made. There is thus obtained a genuine templet that permits of 
drawing two symmetrical curves, one on each side of the same axis. 

The third type of apparatus (Fig.3) is still more complicated. Here the 
ruler is in most cases of wood, because it is of larger size and does not need 
to be so flexible. Through joints it is attached at a series of points to square 
metal rods that are capable of sliding in metal sockets, so as to form more or 
less marked concavaties in the strip of wood. The sockets, morever, are fixed 
upon a straight metal rod that forms, as it were, the frame of the instrument, 
and permits of drawing a curve on either side of a horizontal axis. As in the 
preceding case the apparatus may be reversed for the drawing of a symmet- 
rical curve. 

— Scientific American Supplement March 8, 1902. 
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Krieg^sgeschichtliche Beispicle des Pestungskrieges aus dem deutsch-fran- 
xocsische Kriege von 1870-71. Von Frobenius, Oberstleutnant a. D. 
Sechstes Heft. Berlin: £. 8. Mittler und Sohn. 190a. Price, 3 Marks. 

The sixth number of this interesting and valuable series of studies on his- 
torical examples in the attack and defense of fortifications derived from the 
Pranco-German war of 1870, treats of the Artillery Attack, especially Bom- 
bardment, illustrated by the bombardments of Diedenhofen and Montmedy 
by Prussian heavy guns. 

The earlier numbers of this series have been previously noticed, as they ap> 
peared. It is hardly necessary to call attention again to the high value of 
these studies. They treat of a subject which will be of the greatest import- 
ance in any European continental war, and the great war of 1 870-1 furnished 
some of the best examples of such attacks on fortifications. The author is 
well qualified for his work, not only because of his experience in war, but al. 
BO because of his thorough familiarity with his subject in all details, and his 
literary ability. 

The important and attainable are prominently separated from the unessen- 
tial and problematical, and the author's clear, systematic treatment of his 
subject aids in emphasizing the former. 

The general subject here considered is the Artillery Attack^ and under this 
the particular subdivision is that of Bombardment. Two examples were giv- 
en in the preceeding number, the third is here given, and is the bombard- 
ment of Diedenhofen and Montm6dy. 

The work first discusses the strategic significance of the French fortifica- 
tions on the Ardennes railroad, after the battle of Metz. This railroad was 
designed to be the line of invasion of the French army, but due to the rapid 
advance of the Germans this plan was frustrated and the line lost its import- 
ance for a time. After the fall of Metz, however it became of immense im- 
portance again as a line of supply for the German armies around Paris. 

The observation and seige of Diedenhofen are then considered and the 
bombardment, in its preparation and final execution is fully discussed. 

The measures against MontmMy are then taken up, and its bombardment 
described in the same way, 

The work is unique in the subject it covers, authoritative and reliable as a 
military study, well illustrated by maps and plans, thorough and comprehen- 
sive in its treatment of the subject matter, and clear and graphic in its lan- 
guage. J. P. W. 

Notes on Writing Orders and Reports in the Field. By Captain H. C. 
Evans, Adjutant 4th V. B. Manchester Regiment. London: Gale & 
Polden, Ltd. 190a. Pp. vi. 1x4. Two shillings. 

This little book is one of the many interesting and valuable manuals of the 
"Military Series" brought out by this enterprising firm. The importance of 
having orders correctly framed, concise, yet conveying full information and 
that clearly expressed, seems self-evident, and the knowledge of how to do so 
should be part of the professional attainments of every officer. Nothing could 
be more essential to successful military openitions than the mastery of this 
art. The history of war is strewn with catastrophes which arc attributed to 
awkward or unintelligent orders.. 
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Here the subject is presented in a plain, straightfonvard and easy manner. 
The author has tried to set it forth in such a way that it can easily understood 
and grasped, and has succeeded admirably. He has entered very fully in 
every detail connected with the framing, issue and transmission of orders and 
instructions. Commencing with a general form of divisional orders, he fol- 
lows them out through Brigade and Battalion orders, including the necessary 
advanced guard and outposts orders and the orders issued by the officers com- 
manding the cavalry screen, the artillery and engineers, showing how the div- 
isional orders filter through from one unit to another. These are followed by 
some general remarks on orders, and then illustrated by a concrete example, 
with detailed forms of all the orders that would be issued by the Headquar- 
ters and the various subordinate commanding officers of two opposing forces, 
under conditions resulting from a general and special idea as in a War Game. 

**In writing orders, one must put oneself in the place of a very p<x>r man 
sending a telegram to a fool. The sender wants to make his message as short 
as possible, but at the same time wants to avoid any possibility of the recip- 
ient misunderstanding his meaning. In the same way orders must be as con- 
cise as possible, and yet as clear as possible. Clearness of meaning must not, 
however, be sacrificed for conciseness." 

An instructive example from the Franco -Prussian war in another branch of 
orders, viz: Instructions, and some notes on transport by rail in connection 
with the drawing up of time tables concludes the book. 

The manual is replete vvitji information 'and instructive notes, and though 
the b(K)k is written mainly for the volunteer officer of the British army, it 
should prove of use to all officers. H. Jr. 

Company Training Made Easy. By Captain H. C. Evans, Adjutant 4th 
Vol. Bn. Manchester Regiment. London: Gale and Polden, Ltd. 1902. 
Pp. 86. Two shillings. 

This useful manual on this important subject has been written with a view 
to making company training easy for both officers and the rank and file. All 
the subjects connected with the military efficiency of a company in the duties 
it may be called upon to perform in the field are considered and the author 
has succeeded admirably in presenting the matter in a clear, concise and di- 
rect manner. 

Under such headings as Scouting, Skirmishing, Attack and Defence, Night 
operations. Advanced Guards, "Outposts, Ammunition Supply in the Field, and 
others, the author has put together ten lectures which can be delivered to a 
company before putting the men through the work practically in the field. 
At the end of each lecture questions are given on the subject matter which 
not only serve to bring out the more important points, but also assist one in 
preparing for the lecture. The author shows thorough acquaintance with 
his subject and has produced a book that ought to be of great use in theore- 
tical and practical c(mipany instruction. H. Jr. 

The Further Training and Employment of Mounted Infantry and Yoemanry. 
By Major General Henry Hallam Parr. 3rd Edition Revised: London: 
Gale and Polden, Ltd. 1902. Pp. 76, ii. One-and-Six. 

Amongst the many lessons from the South African war is that of how to 
rate mobility in troops at its true value. In the present edition of this work, 
advantage has been taken of the lesson derived from this campaign to incul- 
cate the necessity and value of masses of mobile tRK)ps. 
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"There is no gainsaying the fact that the General who possesses a strong 
body of quickly moving infantry has an increased chance of being the strong- 
er at the important point, at the critical moment." 

•*Before the present war, mounted infantry was more perhaps in theory than 
in practice considered to be a valuable adjunct to a commander's strength; 
but the South African war has shown its value, and in future the Mounted In- 
fantryman will be considered indispensable, and it will be probably found 
necessary to train a hundred men where ten men were, before the war, held 
to be sufficient." In full sympathy with the necessity for more mounted in- 
fantry and the need of its thorough and careful training, the author offers 
much valuable help to officers and men who may constitute such an arm. He 
has had much experience with mounted infantry and in the notes here put 
forth, he deals in a very practical manner with details affecting its organiza- 
tion, equipment, training and instruction, employment and duties. Many of 
his recommendations here given have been, moreover, practically tested on 
service. H. Jr. 

Trumpet and Bugle Sounds, with words. For Cavalry, Imperial Yeomanry, 
Royal Artillery, and Army Service Corps; Also Infantry Bugle Sounds, 
with words. Compiled and arranged by A. C. Atherly, Bandmaster xst 
Royal Irish Regiment. London: Qale ft Polden. 1902. Pp. 46. One 
shilling. 

As the author states, this book is intended to serve a double purpose: to be 
of use to trumpeters, buglers and their instructors, and an aid to soldiers in 
learning the calls. These, on account of their number and similarity are at 
times confusing, especially so in the case of field calls of which no less than 96 
are given in this collection. The author, to meet this difficulty, has adapted 
words to the various calls. Some of these are traditional, others clearly name 
or explain the call. 

The book is quite complete, well printed and arranged and ought to be a 
handy help to all who have to learn and blow these trumpet and bugle sounds. 

H. Jr. 

Kaisertreu Wahrheitstreu? von Robert B. Jentzsch. Wien, 1902. 

This pamphlet is a criticism of the work, recently reviewed in the Journal^ 
entitled "Die principiellen Eigenschaften des automatischen Feucrwafl'en,'' in 
which the author claims that the work just mentioned is merely an advertis- 
ing medium for Roth automatic firearms and that the author thereof is the 
agent of the m.inufacturers G. Roth & Co. J. P. W. 

EXCHANGE AND BOOK NOTICES. 

[Hooks received will be rrvinved as space becomes available.] 

The Journal of the U. S. Cavalry Association, in bright new dress, comes 
to us with this issue, and we take pleasure in welcoming its re -appearance. 
This number, for July 1902, is replete with matter of interest and value for 
the Cavalry officer. Captain Dickman entertains us with ** Experiences in 
China," in a very interesting article, with illustrations, wherein. he gives im- 
pressions of the various European forces participating in that expedition. 
Captain Walker relates some ^'Cavalry Experiences from 1898 to 1901." 
Other articles are: Transportation of Public Animals by Sea; Fort Washakie 
Wyoming; The Automatic Fire Ann: The Revolver or Pistol best Suited to 
Cavalry; Molasses as a Food for Army Horses. . 
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The Journal is published quarterly at Fort Leavenworth, Kansas, by the 
U. S. Cavalry Association. Communications should be addressed to the Sec- 
retary, Fort Leavenworth, Kansas. 

Ca88ier*8 Magazine for July 1902 is an especially handsome number devoted 
to mininjj and metallurgical subjects. There are 440 pages of interesting and 
valuable matter pertaining to mines, plants and minmg machinery in this 
country and other parts of the world. 

(rold mining in the Tran.svaal, by John Hays Hammond; Copper in the 
United States; Canada as a Steel Producer; Coal cutting Machinery; Bessem- 
erising Copper; Electric Locomotives in Mines; Compressed Air, Electricity 
and Water-power in mining; Economic Production of Iron and Steel — a par- 
tial list of the contents, gives some idea of the field covered. 

The illustrations, of which there are about 235, are especially fine, beauti- 
fully reproduced and add greatly to the appearance of the volume. 

The Popular Science Monthly for August contains articles on two subjects 
that naturally lend themselves to discussion at the present time. Professor 
Burr, of Columbia University, and engineer of the Isthmian Canal Commis- 
sion, gives an account of the Panama route for the canal — that on which Con- 
gress has decided — and Dr. T. A. Jaggar, of Harvard University, describes 
the disasters at St. Vincint and Martinique. Dr. Jaggar was one of the first 
zoologists to visit the islands and to ascend to the craters, and his stay was 
longer than that of others. 

Pioicssor Burr compares tlic Panama and Isthmian Canal routes and thus 
summarizes the possibility of danger from volcanic di.sturbances: The recent 
volcanic eruptions on the Island of Martinique indicate a possible danger to 
the Nicaragua canal, should it be built, from the living volcano of Ometepe 
in Lake Nicaragua about ten miles from the land line. That there is some 
danger is beyond question, but it is very remote. There is no evidence to 
show that a canal or canal structure ten miles distant from Mont Pelee would 
have been injured by its recent eruptions, although navigation might have 
been interrupted for a short time. It is an open question, therefore, whether 
Ometepe in most violent eruption, even, would injure the Nicaraguan Canal, 
although danger would exist. On the other hand, as there is no volcano with- 
in about 175 miles of the Panama route, that route would be free from all dan- 
ger of volcanic eruj)tion. 

For beauty and wealth of illustration, to say nothing of interesting subject 
matter of current interest, we have seen nothing more attractive than the 
August number of the World's \A^ork. It is a vacation number with one hun- 
dred illustrations which charm the eye by their artistic excellence. An art- 
icle of especial interest is IF/'st Point After a Centttry, by Frederick Palmer, 
well written and fully illustrated by pictures of many and various phases of 
Cadet life and routine, and of incidents of the recent Centennial Celebration. 
Other subjects treated are 77ig People at Play profusely illustrated: How 
Labor is Orf^anized; Will Our Cofntnercial Expatisio?i Continue? ; The Nature 
and Field of Trust Companies; New York to Chicago — 10 Hours* 
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PERIODICALS CITED. 

Abbreviations employed in index are added here in brackets. 

All the ])eriodicals are preserved in the Artillery School Library, Fort Monroe, 

Virginia. 

ENGLAND. 

Aldershot Military Society. Occasional, 

Alder shot Copies td each. 

Arms and Explosives. \Arms and Ex\\ Monthly. 

Effingham Hoiise^ Arundel Street^ Strand^ London^ W, C. Per year 7 j. 

Army and Navy Gazette. \^A, and N, Gaz,] IVeefciy. 

3 York Street^ Co^oent Garden, London, Per year £\ 12 s 6 d. 

Canadian Military Gazette. [Can. Gas,] P'orinightly , 

Box 2179 Montreal^ Canada. Per year $3.00. 

The Engineer. {Eng,] Weekly, 

33 Norfolk Street, Strand, London, Per year £2td. 

Engineering. [^EngHng,] Weekly, 

35-36 Bedford Street, Strand, London, W. C. Per year £2td. 

Journal of the Royal United Service Institution. [7oj4r. B,C/,S,L] Monthly,^ 
22 Charing Cross, Whitehall, London, S, W, Per year 24 s. 

Journal of the United Service Institution of India. \jfour, U, S, L India] 

Quarterly, 

Simla, India, Per year $2. 50. 

Photographic Journal. [Photo, your,] Monthly, 

66 Russell Square, London, 

Proceedings of the Institution of Civil Engineers. [Proceedings L C, K,] 

25 Great George Street, Westminister, London, 

Proceedings of the Institution of Mechanical Engineers. 

[Proceedings I, M. E,] 19 Victoria Street, Westminister, London, 

Proceedings of the Royal Artillery Institution. [Proceedings A\ A, L] 

Monthly, 

Woolwich, England, 

Professional Papers of the Corps of Royal Engineers. 

[Prof, Papers Corps Royal Eng*rs.] Chatham, England, 

Review of Reviews. [Rev, of Rev, Austral,] Monthly, 

169 Queen Street, Melbourne, Australia, Per year 11 s. 6d. 

Transactions of the Canadian Institute. [Trans, Canadian Inst.] 

58 Richmond Street, Tot onto, Canada. 

Transactions of the Canadian Society of Civil Engineers. 
[Trans, Canadian Soc. C.E.] 

Montreal, Canada. 

Transactions of the East of Scotland Tactical Society. 
[Trans, E, of S, Tactical Soc] 

51 Hanoi'er Street, Edinburgh, Scotland, 
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Transactions of the Institute of Naval Architects. 
[Trans, Inst, Naval Architects,'] 

5 Adelphi Terrace^ Ij^ndon^ IV.C. 

United Service Gazette. [(/. S, Gag,] Weekly, 

10, IVine Office Courts Fleet Street^London^ E, C, Per year £1 10 s ta. 

United Service Magazine. [United Senn Mag,"] Afonthly. 

13 Charing Cross, S, W, London, Per year 27 shillings. 

FRANCE. 

Armie et Marine. [Arm^e et Mar,] Weekly^ 

3 Place du Theatre Franqais, Paris, France. 

Le G6nie Civil. \Gf!nie C] Weekly, 

6 Rue de la Chauss^e d Antin, Paris, Per year 45 /*>. 

Le Livre Militaire. [Livre Afil,] Monthly, 

6 Rue de la Chaise, Paris. Per year $1.00. 

La Marine Fran9ai8e. [Marine F.] Semi-monthly, 

26 Rue de Grammont, Paris, Per year 30 Fr, 
Memoires et Compte Rendu des Travaux de la Society des Inginieurs Civils. 
[Inginieurs Civils,] Monthly, 

lo Citii Rougemont, Paris, Per year 36 Fr, 

Memorial des Poudres et Salpetres. [M, Poudres et S,] Quarterly, 
Quai des Grands- Augustins, 55, Paris, Per year 12 Fr, 

Le Monde Militaire. [Monde,] Fortnightly, 

6 Rue de la Chaise, Paris, Per year 8 Fr, 

Revue d'Artillerie. [R, Artillerie,] Monthly, 

5 Rue des Beaux-Arts, Paris, Per year 22 Fr, 

Revue de Cavalerie. [R, Cav.] Monthly, 

Berger Levrault et Cie, Rue des Beaux- Arts 5, Paris, Per year 33 /*>. 

Revue du Cercle Militaire. [Cercle,] Weekly, 

37 Rue de Bellechasse, Paris, Per year 27 /*>. 

Revue du Q^nie Militaire. [G^nie M,] Monthly, 

8 Rue Saint-Dominique, Paris, Per year 27 /*>. 

Revue d'Infanterie. [R. Inf,] Monthly, 

1 1 Place Saint Andri-des-Arts, Paris, Per year 25 F'r, 

Revue Maritime. [R, Maritime^ Monthly, 

L: Baudoin, Rue et Passage Dauphine 30, Paris. Per year 56 Fr, 

Revue Militaire. [R. Mil. France.] Monthly. 

R, Chapelot et Cie., 30 rue et passage Dauphine, Paris. Per year 20 P'r, 

Revue Militaire de TEtranger. [Etranger,] Monthly, 

L, Baudoin, Rue et Passage Dauphine 30, Paris, Per year 15 Fr, 

Revue Militaire Universelle. [R, l/niv,] Monthly, 

Revue des Questions Militaires. [Quest, Mil.] Monthly. 

6 Rue de la Chaise, Paris. Per year $3.00. 

1 1 Place Saint Andri-des-Arts, Paris, Per year 25 F'r. 

Le Yacht — ^Journal de la Marine. [ Yacht,] Weekly, 

55 Rue de Chateaudun^ Paris, Per year 30 Fr, 
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GERMANY. 

AUgemeine Militaer-Zeitung. [A. iM.'Zeitum^,'] ^muweekly. 

Dartustadt, Per year 24 M, 

Beiheft zum Militaer-Wochenblatt. yBeihefL'\ 

Koch Sirasse, 68, S. IV. ^ Berlin. • 

Illustrirte Aeronautische Mittheilungen. [Aero/iau/. AfiU/i.] Quarterly. 
Kalbgasse 3, Strassburg i. E. Germany. Per year $1.70. 

Internationale Revue. [////. Re7tue.'\ Monthly. 

Blasewitzer Strasse 15, Dresden. Per quarter S Fr. 

Jahrbuecher fuer die deutsche Armee und Marine. \yahrbuecher.'\ Monthly- 

Mohren Strasse y 19, Berlin^ W. 8. Per year 32 M. 

Kriegstechnische Zeitschrift. \Kri€gst€ch.'\ Ten numbers a year. 

Koch Strasse^ 68-71, Berlin. Per year 10 J/. 

Marine Rundschau. \ATar. Rundschau.'\ A\fonthly. 
Koch Strasse^ 68-70, Berlin. Per year 3 Af. 

Militaer-Wochenblatt. [ \Vochenblatt."\ Semi-iveekly. 

Koch StrassCy 68, Berlin, S. H^'. 12. Per Year 20 Af. 

Stahl und Eisen. [Stahlu.Eisen.] Fortnightly. 

Schadenplatz 14, Diisseldorf. Per year :?5.oo. 

Umschau, Die. \Umschau.\ Weekly. 

Frankfort a. Af. Per year 10 Af. 

SchifTbau. \Schif.'\ Semi-monthly. 

Ansbacher Str. 14, Berlin^ IV.y Germany. Per year 18 Af. 

AUSTRIA. 

Mittheilungen ueber Gegenstaende des Artillerie und Genie-Wesens. 
[Afitth. Art. u. C] Afvnthly. 

IVieUy VI ^ Getreidemarkt ^. Per year \ Fl. 50 A>. 

Mittheilungen aus dem Gebiete des Seewesens. \See'wesens.'\ Afonthly. 

Pola. Per year \^ Af, 

Organ der Mil'taer Wissenchaftlichen Vereine. [ Vereine.'X 

IVien /, Stauchgasse No. 4 Per year ^ 8-14 numbers^ 6 FL 

Zeitschrift des Oesterreichischen Ingenieur und Architekten Vereines. 

[if. Architek. Ver.] Weekly. 
I. Eschenbachgasse, No. 9, Wien. Per year \o Fl. 

SWITZERLAND AND BELGIUM. 

AUgemeine Schweizerische Militaer-Zeitung. \^A.S.Af. Zeitung.^ Weekly. 

Basely Switzerland. Per year^ 8 Fr, 

La Belgique MiHtaire. [Bclgigue Af.'\ Weekly. 

Rue St. Georges 32, Ixelles, Belgium. I^er year 12.50 Fr. 

Monatschrift fuer Offiziere Aller Waffen. yAfonatschr.'X Afonthly. 
Frauenfeld, Switzerland. J^er year 5 /'>., plus postage. 

Revue de TArm^e Beige. \^A. Belge.^ Bi-monthly. 

22 Rue des Guillemins. Liige^ Belgium. Per year 13 Fr, 

Revue Militaire Suisse. [A'. Af. Suisse. '\ Afonthly. 

Escalier-du-Afarche, Lausanne^ Siuitzcriand. Per year 10 />. 
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Schweizerische M Hit arische Blatter. {JLnc\\iCi\i\^ Schweizerischg Zeitschn fur 

ArL //. (7., and Monatschr. fiir Offiziere alter Waffen), 

\Schwei2. Mil. Blaetter,'\ Monthly, Franenfeld, Switzerland, 

Per year 8 Fr, 20 Cents. 

Schweizerische Zeitschrift fuer Artillerie und Genie. [.S*. Zeitschrift,'] Monthly. 
Frauenfeld, Switzerland. Per year 8 Fr. 20 centimes. 

SPAIN, PORTUGAL, MEXICO AND SOUTH AMERICA. 

Annaes do Club Militar Naval. [Club Mil. ATz?/.] Monthly. 
47 Rua do Carnwy Lisbon^ Portugal, ^^.^s per year. 

Boletin del Centro Naval. [Boletin, Argentina.^ Monthly. 

438 Alsina^ Buenos Aires ^ Argentina Republica. Per year %i 1,00, 

Boletin Militar. [Boletin^ Mexico.'] Weekly. 

Calle de San Rafael 2821, Mexico* Per year $6.00. 

Circulo Naval,— Revista de Marina. \Circulo Naval."] Monthly, 

Casilla num. 852, Valparaiso^ Chili, 

Memorial de Artilleria. [M, de Art,] Monthly. 

Farmacia^ num. 13, Madrid^ Spain. Per year ^ U. S., $3.40. 

Mexico Militar. [Mex. Mil.] Monthly. 

City of Mexico^ Mexico. Per year 

Revista Cientifico-Militar. [Cientifico M.] Semi-monthly. 

5 Calle de Cervantes^ Barcelona^ Spain. Per year 32 Fr. 

Revista de Engenheria Militar. [Engenheria Mil.] Monthly. 

27 Rua No7fa do Almada^ Lisbon^ Portugal. Per year 1 5 Soo reis. : 

Revista de Infanteria. [R, Infanteria.] Monthly. j 

Rua de S. Jose^ 30-32, Lisbon. Per year i $ 2cx). ! 

Revista del Club Militar. [/?. Club Mil.] Monthly. 

Calle de ^uipacha No, 383, Buenos Aires. Price per year ^ •"/„ 15.00. | 

Revista del Circulo Militar. \R. Circulo Mil.] Monthly. 

Calle de Suipachd No. 383, Buenos Aires ^ Argentina. Per year % "/„ 15.00. ' 

Revista do Exercito e da Armada. \Exercito.] Monthly. 

Largo de S. Domingos No, 11, Lisbon^ Portugal. Per year U. S, $6.00. 

I 

Revista General de Marina, \R. G. de Marina.] Monthly, 

56 Calle de Alcalde Madrid^ Spain. Price U. S, $4-45 • 
Revista Maritima Brazileira. [/?. Marit. Brazil.] Bi-monthly. 

Rue cb Conseheiro Saraiva n. 12, Rio de Janeiro^ Brazil. Per year $i.575. 

Revista Militar. [R. Mil. Portugal.] Semi-monthly, \ 

262 Rua da Princeza^ Lisbon^ Portugal, Per year ^ 1^2.60. 

Revista Militar. [/?. Mil. Brasil.] Monthly. 

Rio de Janeiro^ Brasil. Per year j 

Revista Militar y NavaL \R. Mil. y Nav.] Semi-Monthly. 

Calle Colonia, No. 379 A. Montevideo., Uraguay. 

HOLLAND AND SCANDINAVIA. 

Artilleri-Tidskrift. ]^Art. Tids,] Bi-monthly. 

Artillerigdrden Stockholm, Sweden. Per year, U.S. y%i.is. 

De Militaert Gids. \M. Gids.] Bi-monthly. 

De Erven F. Bohn^ Haarlem^ Holland, Per year ^ U, S,, J2.00. 
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Militaert Tidsskrift. [M. Tids.] Bumonthly. 

Copenhagen^ Denmark. Per year ^ U, S., fa.so. 

Nor»k Artillcri-Tidsskrift. [A\ Art, TitfsJ^ Bumonthly, 

Chris tiania^ A 'or way. Per year $1.50. 
Norsk Militaert Tidsskrift. [^V. M, TM.] Afonfhfy. 

Chris tiania^ Norway. Per y ear ^ (/.S., $2.50- 

RUSSIA. 

Artilleriiskii JournaL [Bus. Art. ^our.] Monthly. 

Furschtatskaia Ulitza^ St. Petersburg^ Russia. 

Razviedchik. \Rassv.'\ 

KoloKotwaia (/iitxa^ No. 14, St. Petersburg^ Russia. 

Russkii Invalide. [I»tvaiide.'\ 

Wadizditiskia l/litza. No. 48, St. Peter sburii^ Russia. 

Voyennyj Sbornik. [Rus. Voy. Sho.\ Afonthly. 

Madezhcdinskoi Doni, No. 21, 5*/. Petersburg^ Russia. Per year 4.^0. 

ITALY. 

Riviata di Artiglieria 6 Genio. [A*. Artig."] Monthly. 

Tipogrqfia Voghera Enrico^ Rome. Per year "^o L. 

La Corrispondenza. \Corrispondenzd\. Monthly. 
I Rue de Rome, Livorno, Italy. Per year 1^5.00. 

Riviata Marittima. [R, Maritt.] Monthly. 

Rome. Per year 25 L. 

UNITED STATES. 

American Electrician. [Auier. Elec."] Monthly, 

120 Liberty Street, New York. Per year $i.cx). 

American Journal of Mathematics. \your. Afath.^ Quarterly. 
'John^s Hopkins University, Baltimore, Md. Per year $5.00. 

American Machinist. [Amer. Mach."] Weekly. 
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REPORT ON THE MOUNTS AND MEANS OF AMMU- 
NITION SUPPLY AT THE R. F. GUN BATTERIES 
AT FORT PICKENS AND FORT MCREE, 

FLORIDA* 

Communicated by the Chief of Artillery, U. S. A. 



The Board of Officers constituted by S.O. No. 8i, Headquar- 
ters Department of the East, dated April lo, 1902, to test the 
mounts and means of ammunition supply at the rapid fire gun 
batteries at Fort Pickens and Fort McRee, Fla., submitted the 
following report : 

Pursuant to the above mentioned order, the Board met at 
Fort Barrancas, April 27, 1902, and proceeded to examine the 
batteries and their armament. 

The rapid fire battery at Fort Pickens is part of Battery Cul- 
lum and consists of two 4.724-inch Armstrong rapid fire guns on 
automatic, center pivot, pedestal naval mounts. 

Ammunition is supplied solely by hand. The difference of 
level between the magazine floor and the loading platform is 
eleven feet and the distance from the magazine door to the gun, 
about twenty -seven feet, communication being by means of stairs 
seven feet wide. 

Battery center at Fort McRec consists of four Driggs-Seabury, 
15-pdr. rapid fire guns, on balanced pillar mounts. There are 
no cranes, ammunition being supplied solely by hand. The 
difference in level between the magazine floor and the loading 
platform is nine feet, and the distance about twenty-eight feet. 
The communicating stairs are five, six and seven feet wide. 

The accompanying sketch shows the form of target adopted, 
which consisted of canvas screen supported by a raft and towed 
by the Quartermaster's steamer * 'General French." 

* Published by permission of the [./igutenant-tieneral Commanding. 
Journal i. 
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The test of the batteries took place April 23d, beginning at 3 
p.m. Two sighting shots were fired from the 4.724-inch guns at 
Fort Pickens, the range being 1300 yards. Both fell short. 
Twenty-eight shots were then fired as rapidly as possible with 
each shot aimed. 

The error in the number of shots fired in the series (28 instead 
of 30) was due to a misunderstanding on the part of the non- 
commissioned officer in charge of the magazine. 

The gun detachment consisted of one sergeant, two corporals 
and ten privates. The ammunition was cast-iron shell and black 
pebble powder, the powder case and projectile being separate. 
Electric primers were used, and no misfires occurred. Two 
slight interruptions due to the extraction of empty shells occur- 
red, the time so lost being deducted from the time of firing the 
series. The corrected time was six minutes and fifty-six seconds. 
Eighteen hits were made as shown on the accompanying dia- 
gram, the errors of the misses being in elevation only. 

With the exception of a little lost motion in the elevating gear, 
present before firing and amounting to about nine minutes, no 
defects were observed in the mount which was found to be in 
good condition after the firing, and to have changed only five 
minutes and forty-five seconds in level when gun elevating de- 
vice was placed at a zero reading. Greater rapidity of fire could 
doubtlcvss be obtained with smokeless powder; for the smoke 
blew directly in the gunner's eyes and delayed the aiming, 
which might otherwise have been completed during the loading 
of the piece. No ammunition was on the platform at the begin- 
ning of the test, the supply being begun at the command **Load.'* 
The supply was in excess of the requirements at all times. 

The test of the 15-pdr. battery was conducted in a similar 
manner, the range being 11 00 yards, the speed of the target 
something less than three miles per hour owing to a strong head 
tide, the ammunition being fixed, with cast-iron shell and smoke- 
less powder. The detachment consisted of one corporal and 
five privates. 

Two sighting shots were fired, both falling short. Thirty 
shots were then fired in five minutes and fifty-one seconds, six- 
teen hits being made. The last seven were misses, being fired 
by a new gunner, the first being disabled by the concussion. All 
misses were caused by errors of elevation. 

The Board deems it proper to invite attention to the severity 
of the concussion which seriously affected the efficiency of the 
detachment. It is thought that if no means of protection can 
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be provided, the men should be frequently relieved during ac- 
tion. The empty shells were found to be heated by the discharge 
to such a temperature as to make handling difficult. It is 
thought that two pairs of non-conducting gloves should be in- 
cluded in the equipments for this gun. 

No defects developed in the mount, which, after the firing, 
was readily lowered to the masked position and again raised for 
firing. 

The operation of opening and closing the breech prevent the 
gunner from holding his sight on the target. It is not practic- 
able during rapid firing at a moving target to use the clamps 
provided because two extra men are required, and their positions 
are so exposed to concussion as to seriously interfere with their 
hearing the necessary commands for clamping and releasing to 
enable the gunner to follow the target. It is suggested that a 
clamp operated by the foot of the gunner after the manner of 
the foot brake of a hoisting engine would obviate the difficulty 
described. 

The supply of ammunition was in excess of the requirements 
at all times. 

The Board is of the opinion that the mounts of both types of 
rapid-fire guns are satisfactory with exceptions noted, and that 
the means of ammunition delivery provided in the two batteries 
tested is adequate. 



A SET-BACK CHART FOR MORTARS. 

By Captain H. G. BISHOP, Artillery Corps. 



This set-back chart was devised for use with the 12 -inch mortar 
battery at Fort Adams, R. I., and has been used with consider- 
able success by the 79th Company, Coast Artillery. Its princi- 
pal recommendations are that it is easy to operate, that there is 
no crowding of converging lines and that it shows the set-back 
for a complete set of powder charges. 

In the plate herewith, illustrating this chart, ranges for every 
hundred yards are found along the upper and right hand edge 
of the chart. The lines drawn across the sectors and marked 
200, 300, etc., represent the speed of the target in yards per 
minute. 

The operator sets the fiducial edge of the arm CH at the given 
range and reads the set-back in yards from the scale on the arm 
at the point where the given speed line intersects it. For exam- 
ple : Using a powder charge of 50.5 lbs. B.P. powder (M.V. 800 
f.s.) the set-bacck for a range of 5600 yards, speed of target 700 
yards per minute, is 446 yards. - With a speed of 550 yards per 
minute the set-back would be 350 yards. 

CONSTRUCTION. 

Having assumed a series of powder charges with their corres- 
ponding muzzle velocities, compute the set-back for a target hav- 
ing a speed of 900 yards per minute for every 100 yards of 
range. From a common center draw a sector for each M.V. as- 
sumed, the angular extent of any sector being roughly propor- 
tioned to the difference between the greatest and least ranges for 
which the particular M.V. is applicable. At C, the center of 
the sectors, pivot an arm whose edge CH is graduated to any 
convenient scale, say 30 yards to the inch. Referring to the 
drawing herewith and to the second sector from the bottom, 
which is constructed for a M.V. of 1000 f. s. the limits of range 
for which are 7200 and 8800 yards, lay off on CF by means of 
the scale on the arm CH, the computed set-back CD for a range 
of 7200 yards, speed of target 900 yards per minute; on CG lay 
off CE the computed set-back for a range of 8800 yards, speed 
of target 900 yards per minute. Draw DE. Divide CD into 
nine equal parts and through the points of division draw lines 
across the sector parallel to DE. These nine parallel lines are 
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the speed lines for speeds of loo, 200, 300, etc. yards per minute.* 
Draw FG at a convenient distance beyond the 900 yard speed 
line. Lay the arm CH so that JDE cuts its fiducial edge at the 
computed set-back for a range of 7300 yards, speed of target 900 
yards per minute, and mark where the fiducial edge of CH cuts 
FG \ similarly lay the arm so that it reads the set-back for 7400 
yards of range and mark the point on FG and so on for each 100 
yards increase in range up to 8800 yards. 

Each of the other sectors is constructed in a similar manner. 



* As an aid to the eye, these lines are drawn in black, and the parallel lines for subdivi- 
sions of each loo yards are in red. 



A PREDICTING AND SET-BACK RULER. 

By First Lieutenant P. C. HAINS, Jr., Artillery Corps. 



In any system for predicted firinj( the important considerations 
must always be rapidity, facility and reasonable accuracy. 
Hence the less complicated any such system can be made the 
greater will be its success. 

With this object in view my Predicting and Set-Back Ruler 
has been devised. 

By doing away with the set-back chart and computing the set- 
back point graphically from the ruler, the complication of ap- 
paratus is shortened by one step, and time is also saved, while 
the accuracy of the computation has in no way been lessened. 

The ruler consists of the ordinary scale (200 yards to one 
inch) reading to 10 yards, for measuring the distance travelled 
by the target in one minute. 

Immediately under this scale is the speed curi'e^ whereby the 
speed of the target in yards per second can be read at a glance, 
for any given travel during a minute interval. 

The predicting end of the ruler (of double scale) is essentially 
the same as in any ruler of this kind except that the ten yard 
intervals on this scale are subdivided by dots so that it may be 
used directly to plot the set-back point without removing the 
ruler and still maintain the least reading of ten yards for this 
purpose. 

Immediately below the speed curve and throughout the entire 
length of the ruler is the time of flight curve, for a given gun 
and muzzle velocity. 

At the origin of the curve is a graphic set-back table, the radial 
lines numbered i, 2, 3, etc. to 10 representing the speeds of tar- 
get in yards per second, while their intersection with any hori- 
zontal line representing the time of flight for a given range, 
gives the product of the two in yards (or the set-back), which is 
read on the scale numbered from o to 280 at the bottom. 

As an illustration, using the 12" B.L.R., M.V. 2025 f.s.; sup- 
pose the plotted positions of the target showed it had travelled 
240 yards in one minute. 240 yards is at once plotted at the 
predicting end of the ruler, for the predicted point, and its range 
estimated approximately by placing the range arm of the plot- 
ting board near it, without interfering with the ruler.* Sup- 

* A diflFerence of as much as soo yanls in raiiKf .liters the time of flij^ht so little that an 
approximation taken in this wav is am]>lv close, ami a savinj; of time is affected by not 
movinjf the ruler. On the other han<l the ntiimst accuracy may be used if so dc^iired. 
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pose the estimated range is 8000 yards. Now directly under the 
240 yard interval on the ruler, the speed curve shows the target 
to be moving at the rate of four yards per second. 

Notice the horizontal line cut by the time of flight curve at 
8000 yards range, (it is seen to be line number fifteen), and fol- 
low out to where this line intersects line number four on the set- 
back table. Read this distance directly at the bottom of the 
table. It is found to be sixty yards, which is the set-back sought. 
(15 sees. X 4 yds. per second = 60 yds. set-back.) 

It is readily seen that the eye may rapidly take in approxima- 
tions including both fractions of seconds in time of flight, and 
fractions in speed in yards per second. 

Thus let the speed be 43^ yards per second and the time of 
flight i4ys seconds. An imaginary horizontal line one-third the 
way between lines fourteen and fifteen (time of flight curve), in- 
tersects an imaginary radial line one-half the way between lines 
four and five (set-back table) at a point which dropped to the 
bottom scale is about half-way between 60 and 70, say 65. (mJ^ 
X 4}4 = 64.485). This is seen to be within about one-half yard 
of the true value. 

In running out the intersection .of the time of flight line with 
the speed line, it is only necessary to note the numerical value of 
the speed line, since it is the position of the time of flight line, 
not its numerical value that influences the reading of the result. 

A fully equipped ruler would of course have two scales as in- 
dicated above, one on one side for targets moving out, and one on 
the other side for targets moving in, the latter being of course 
drawn in the reverse direction. 

A white celluloid face with the lines in colors would greatly 
help the eye to rapid reading, while a velum surface on that part 
intended to receive the time of flight curve would enable these 
curves to be put in at anytime, erased or otherwise altered as 
desired. 



FIGHTING BOOKS. 

By Captain A. E. BUTCHER, R.A. 

Extriu:! from Minutes of IVocetdings Royal ArtiBery Instituiion. Vol. XXIV, 1897. 



INTRODUCTION. 

"Garrison Arfillery Drill (1895)/* Vol. I., p. 476, lays down : — 
"That each C.R.A. of a district, will, during peace time, elabor- 
ate in principle and detail a system for fighting his command.'* 

The vital importance of the above paragraph can hardly be 
overrated, as the most usual form of attack to which a modern 
coast fortress (and more especially one protecting a channel 
which leads to an inner harbor) is liable, is that known as "run- 
ning past" and, in resisting such a form of attack the fort will 
be called upon to engage ships moving at rates varying from 14 
to 20 knots an hour, according to the facilities, or the reverse, 
offered by the channel to reasonably safe navigation. 

Even taking the lower limit : — "The time from an enemy's 
ship being first sighted until its arrival within fire, will — even in 
day time— be less than half-an-hour; at night, far less. Sup- 
posing the hostile ships are a quarter of a mile apart they will 
arrive within a minute of each other. Each ship will, as a rule, 
be under the fire of each fort only 15 minutes at the outside,"* 

It would be quite impossible under such circumstances for a 
battery commander in the heat and excitement of action to give 
detailed orders as to projectiles, etc., for each particular class of 
ship at each particular range, and, in order to avoid dire confu- 
sion, such details must be worked out previously. 

After an approaching hostile ship has been identified and her 
description passed to the G.G.C.'s, these officers should know, 
without any further instructions, the most suitable projectile with 
which to attack her at the various ranges, and the whole system 
of fighting the fort should proceed like clockwork with a mini- 
mum of orders. 

Unless a regular system of fighting a fort has been worked out, 
down to the smallest detail, in time of peace, and unless such a 
system has been continually practiced at drill, we may find our- 
selves placed in the humiliating position of seeing a hostile ship 
pass our fort practically unharmed. 



• G.A.D. (1895), Vol. I., p. 488. 
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The ''Garrison Artillery Drill," Vol. I., indicates the lines on 
which such systems of fighting forts are to be based, but so far 
as I know, no complete specimen of a ''Fighting Book" has yet 
been published. 

I venture, therefore, to suggest the following form of "Fight- 
ing Book" as containing sufficient information in a concise form 
to enable a coast fort to be fought to the best advantage. In 
order to carry out the principle that when actually fighting his 
fort the B.C. should not be burdened with any matter not dealing 
directly with the best method of inflicting the greatest amount 
of damage, in tlie shortest possible space of time, on the hostile 
vessel opposed to him, the book has been divided into two parts. 

Part I. contains a summary of useful information regarding 
the fighting powers of the fort. This part will necessarily vary 
considerably according to local circumstances, that given in the 
specimen book being only intended as a guide. 

Part II. deals with the fort "in action." In this part it will be 
noticed that each form of attack — with its corresponding "detail 
of projectiles" — is dealt with on one double page, so that a B.C. 
has all his information before him at once. 

Parts I. and II. should be bound together in the form of a book 
for easy reference. 

With regard to part I., it may be objected that the informa- 
tion contained therein should form part of the "Fort Record 
Book"* — and so it should — but by embodying it also in a "Fight- 
ing Book," which is being constantly consulted at drill, there is 
less likelihood of its being overlooked. 

The only point in the "Fighting Book," which requires any 
special explanation here is the system of classification adopted 
for indicating the class of ship approaching the fort, as it may 
appear, at first sight, to difl^er from that contained in the drill- 
book. The divergence is, however, more from the letter than 
from the spirit of the authorised system, as the following will 
show. 

All navies, from the point of view of a coast fort, naturally fall 
into the following five classes, viz : — 

I. — Heavy ironclads . . . . . . Signal one. 

II. — Medium ironclads . . . . . . Signal two., 

III. — Light ironclads (including gun-boats) vSignal three. 

IV. — Cruisers . . . . . . . . Signal four. 

V. — Torpedo boats and light craft . . . . Signal five. 



• G.A D. (1895), Vol. I., p. 4sa. 
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SimpliBcation for any individual fort can therefore be obtain- 
ed by arranging locally the classes of ships noted in the identifi- 
cation sheets under the above named groups according to the 
power of the guns with which the fort is armed in the following 
manner : — 

(a) Ships carrying belt armor beyond the power of the heaviest 
guns mounted at ranges over 500 yards being classed as 
''Heavy.'* 

(d) Ships carrying belt armor beyond the power of the heaviest 
guns mounted at ranges over 2000 yards being classed as 
''Medium.'* 

(r) All other ironclads (including gun-boats) being classed as 

"Light." 

This classification for ironclads appears to be quite minute 
enough for all practical purposes, as all ships beyond the power 
of certain guns at the above ranges would have to be dealt with 
similarly by those guns — e.g.. Classes A,B,C,D,E,F,G,H,* being 
beyond the power of the 10" B.L. above 500 yards would all have 
to be attacked by "secondary or shell' attack" and can therefore 
all be, with advantage, classed as "heavy" for those forts whose 
most powerful gun is the 10" B.L. 

The numerical signals have been adopted to prevent confusion 
with those contained in the identification sheets and are, more- 
over, applicable to the ships of any nation. 

In order to make the specimen "Fighting Book" more realis- 
tic, it is supposed to be made out for a fort mounting the fol- 
lowing armament : — 



A Group 
B " 
C 
D 

E 



i( 



It 



Movable Armament 



2, 12.5" R.M.L. 

2, 6" B.L. 

2, 6 pr. Q.F. Hotchkiss 

2, 3 pr. Q.F. Hotchkiss 

( 2, 40 pr. R.M.L. 

I 3, 3 Bar. Nordenfeldt 

and covering a narrow passage leading from the open sea to a 

sheltered harbor beyond. The fort is fought by D.R.F., no 

position finder being installed. 



2. 10" B.L. 



* Identification sheets. 
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MEMORANDUM. 



The instructions contained in this book are, under oniinary cir- 
cumstancest to be rigidly adhered to ; it is, however, to be distinctly 
understood that, in exceptional cases, Battery Commanders are ex- 
pected to use their own judgment as to changing the nature of projectile^ 
when such a coiirse is evidently indicated, reporting the fact of 
their having done so to the fire commander. 

The system herein laid down is to be continually practiced at 
drill, so as to insure all ranks to be thoroughly conversant with 
the method of fighting the fort. 

(By order) 

Captain, R.A., 

Instructor in Gunnery, 

Defences. 
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REFERENCES. 



A. p. means Armor Piercing Shot (Steel or Palliser, 

according to the gun). 

C.P. '* Common Sheil^ Percussion fuze, 

S.T. '* Shrapnel Shell, Time fuze, 

S.P. " Salvo Points. 
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FORT X. 



BATl'ERY COMMANDERS FIGHTING BOOK. 



PART I 



Armament. 



Description. 



Primary 



Secondary 



Movable 



Groups. 



Number and 
Nature. 



How 
Mounted 



B 



2 10'' B.L., Mark II. H.P. mount'g. 



2 i2.5''R.M.L.,MarkI. En Barbette 



2 6"" B.L., Mark IV. H.P. mount»K. 



2 6-pr. Hotclikiss 



2 3-pr. Hotchkiss 



Cone mount'j^ 



Cone mount'>>; 



Rems^rks 



( Fought by 
( G.G.C. 



2 40-pr. R.M.L. I 



3 3-bar. Nordenfel't. j 



Traveling 
carriage 

Parapet 
mounting. 



Have perma- 
nent em place- 
Iments on left 
flank. 



Power of Guns. 



Nature 



io''B.L., Mark II. 
la.s'^R.M.L. " I. 
6" B.L. " IV. 



Penetration of W.I. in inches 



Weight of 



M'zle 500 1000 3000 3000 



22.3 
17.4 
ia.4 



Charge 



I 



lbs. 
2S2 P' Brown 



21.4 20.4 18.6 > i6.g 

16.7 16.0 14.7 13.5 , i6s P' Black 

11.4 I 10.5 8.9 7.5 48 E.X.E. 

I i I 



Projec- 
fe 



TOU 

tile 



lbs. 
500 
820 
100 



Remarks. 



Common shell 
will penetrate 
about V4 of 
these thick- 
nesses. 



JVofg /. — Against **Hard Armor," the guns will only penetrate 

^ of the above thicknesses. 
JVb/f II, — Perforation decreases as the shot strikes more or less 

obliquely and, against **Hard Armor," it has decreased 0.8 
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of the direct perforation before reaching 55° with the plate 
when it glances off ; against W.I., the glancing angle is 45^ 
when the perforation has decreased to 0.7 of its normal 
amount. 

Preliminary Arrangements.* 

I. — Receive reports that the groups are ready for action and 
that the group differences have been chalked on the gun 
drums, or crest-rings in the ciise of guns fitted with front 

pointers.! 
II. — Ascertain that each G.G.C. is in possession of his ^'fighting 

card. "J 
III. — Test all means of communication and see that all electric 

order dials (if used) are **at stops.*' 
IV. — Settle whether tangent or quadrant elevation is to be used. 

Note. — Quadrant elevation should always be used, if possible, 
in preference to tangent elevation, as,, by so doing, * 'personal 
error" is eliminated and the service of the gun accelerated owing 
to the operations of elevating and training being carried out 
simultaneously. 

Battery Commander's Corrections are: — 

I. — For range — 

(^) Tide (not necessary in case I.) 
(/;) Powder error, or error of the day. 
(r) Travel of objective. 
II. — For deflection — 
{a) Wind. 

(^) Point of impact, 
(r) Travel of objective. 

Rules for Battery Commanders. 

I. — No battery commander may select his own objective, but 
must direct his fire on that indicated to him by the fire 
commander. 

* Theae may have to be amplified to meet local conditions ; those given are common to all 
forts. 

t In the case of mountin^rs fitted with front pointers the system of chalking the differ- 
ences on the gun drums will be found most inconvenient, as the gun captain will have to 
run round to the front every time he wishes to ascertain what the dilTerence for any partic- 
ular training is. The followimr method lias been used with success :— Mark, with chalk, 
sections on the crest-ring corrcspoiidinn to those c>n the gun drum, and, in these sections. 
chalk up the dilTerences. Now, if a temporary pointer be fixed to tho shield (H.P. mount- 
ing) vertically above the permanent Pointer, the gnn captain can read the differences with- 
out moving from liis post in rear. I'\n tlier, if tfio j>ttituer be extended a few inches above 
the shield and the chalk murks also carried up to the uftper ciest-ring, the gun-layer can 
himself read the dillerence, even when laying the gun run up. 

J For specimen form, see end of book. 
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II. — No battery commander may open fire until permitted to do 
so, with the whole or part of his armament, by the fire 
commander, except under exceptional circumstances, 
when he may do so on his own responsibility, reporting 
his reasons for so doing to his fire commander. 
III. — A ship signalled by the fire commander as N.C. (not class- 
ed) is to be attacked at all fighting ranges with C. P. 
down to the water-line. 

A ship signalled as U.K. (unknown) is to be attacked at 
all fighting ranges by C.P. Fire to be directed at her 
superstructure generally. 

Salvo Points.* 
{^Applicable only to forts comnianding a narraiv channel.) 
I. — When a ship advances to within 1200 yardsf of the first 
**salvo point" with the intention of ''running past,'* the 
battery commander gives the signal : **Lay on salvo 
points** — viz., ''Puts visual dials to zero'* or * 'electric 
dials to stops." On this signal, the G.G.C.'s order their 
groups to be laid on "salvo points" as underj : — 
/^ Group on points, Nos & 

B Group on points, Nos & 

Q Group on points, Nos & 

II. — After the dials have gone to zero for "salvo points,** no 
notice§ is to be taken of any subsequent range appear- 
ing on the dials until the ship has either passed the last 
point or is disabled, when the order to "concentrate" — 
viile III. below — will be given by the B.C. 

III. — If a ship is disabled when passing "salvo points,** the B.C. 
gives the signal "to concentrate** by raising a "blue 
flag** at his fighting station and blowing a whistle to at- 
tract attention. On this signal, all groups concentrate 
on the disabled ship at the mean range of the two "salvo 
points,'* between which she then is until the correct 
range appears on the B.C. dial. 

IV. — After a ship has passed "salvo points," groups will con- 
tinue firing independent group salvos until "cease fire" 
or "change of objective" is sounded. 

* These are imaginary points in mid-channel over which the ship must pass and whose 
rang^e and training have been previously determined and painted on the gun -drums. - 
"G.A.D." (1895), Vol. 1., p. 486. 

t A ship steaming 14 knots will traverse this distance in just over two minutes. 

\ The combination of salvo points must be arranged locally. 

I This is necessary to enable the B.C. to pick up the ship's range again as she ptasses the 
fort, so as to have same (with all necessary corrections; on the dials the moment the vessel 
has passed the last salvo point. 
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V. — The ammunition for ''salvo points'* should be conspicuous- 
ly painted and kept specially handy for loading, as, if it 
has to be carried any distance, some of the points will, 
assuredly, be missed. 
VI. — When the signal '<lay on salvo points" is given, any gun 
which is just about to fire at a known range should de- 
liver its fire before training on to **salvo points." 

Signals. 

The following are used to indicate an objective and its prob- 
able method of attack : — 

Heavy ironclad indicated by ONE 

Medium •' *' TWO 

Light .{(including ( ,, THREE 

•* j gun-boats) ( 

Cruiser '' FOUR 

Torpedo boat and light craft ** FIVE 

Not classed '* N.C. 

Unknown ** U.K. 

Bombardment at long range ** L.R. 

'* medium ** *' M.R. 

Close action ** C.R. 

Running past *' R.P. 

*A range and bearing 1 

or > indicates the objective. 

Number of a .square ) 

The following message from fire commander to battery com- 
mander exemplifies the above : — 

X — Four — 150 — R.P. — commence firing; meaning: 
Fort X, engage crui.ser in square 150; she will probably run 
past ; open fire as soon as possible with all your guns. 

This would be passed on by the battery commander to his gun 
group commander in the following form : — 

A — Four — 4000 — 220 — R.P. — commence firing ; meaning: 
A group, engage cruiser, whose range and training from me 
(B.C.) 4000 yards and 220" ; she will probably run past ; open 
fire as soon as possible. 

Mkihou ufr AriACK uv Ships. 

Ships can attack this Fort in ways'f : — 

I. — By bombardment at long range. .... Si^v;nal L.R. 

II. — By attack at medium range ** M.R. 

III. — By close attack . . . . *' C.R. 

IV. — By running past ** R.P. 

• Is the best method of indicating a fast niovitii; objective to the g^uns when the depres- 
sion rang^o tinder is close to the ii^ioupH. 
t Accordinff to local circumstancos. 
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Principal Methods by which Forts Attack Ships. 

I. — By fire at the upper structures: — This has been termed 
*f secondary attack/' but, as it appears to be the best to 
adopt in the majority of cases and the most important 
one to consider, it may be better to term it the "shell 
attack.'* 
II. — By fire at the belt and specially armored or so called '< vital 
parts'* : — This has been termed the "primary attack" 
but it may be better to call it "attack of belt and pri- 
mary parts" or, briefly "belt attack."* 

Notes for Battery Commanders. 

I. — The following trumpet and whistle sounds will be found 
useful : — 

1 Blast on whistle meaning shot. 

2 Sharp blasts on whistle fol- ) << f miss fire, go on 
lowed by i long blast J ( with next gun. 

2 G*s " change of objective. 

3 G'sf " salvo points. 

II. — Each gun group commander should be provided with a 

small red banderole to be used as follows : — 

(a) Red banderole to be stuck in the ground when the 

group is loaded. 

(d) Red banderole to be lowered immediately the group 

has fired. 

These flags should be placed so that they can be seen by 

the battery commander and are intended as an assistance 

to that officer in indicating what groups are loaded. 

III. — In order to save as much time as possible, the following 

system for arriving at the "speed" and "deflection" 

correction is suggested : — 

Battery commander Speed 

rx -i r Now * * * stop 2500 

Drum reader | (any range). 

The interval of time elapsing between the words "now," 
"stop" represents the time taken by the objective to 
alter its range by 50 yards, which time is taken by the 
battery commander in seconds with a stop watch. 

The correction for speed is then at once ascertained 
by reference to the tables. 
"Deflection" is found in a similar way. 

* Vfde "General directions for the attack of ironclad ships." 

t In connection with visual signal to attract attentions and when former cannot be seen 
owing to smoke or any other reason. 

Journal a. 
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IV. — To obviate the necessity of a battery commander writing 
his orders and making the calcuhitions necessary for 
**speed," etc., corrections, it is suggested that he should 
have on his staff a quick, neat writer to do all this for 
him. His attention need not then be distracted from 
his own particular work — viz., observation of fire. 
V. — The following sequence and form of orders from a battery 
commander to his gun group commander when fighting 
a fort is suggested : — 

A 

IV. 

R.P. 
Salvo, Right to Left (or Left to Right) 

Case I. 
meaning : — 

A group engage cruiser whose arc bearing is about 
183° ; she will run past. Nature of fire group salvo from 
right to left. Tangent elevation. 

After sending the above, the battery commander as- 
certained his corrections as follows : — 

Battery commander to drum reader **Speed." 

Answer '*Now.*' 

^^Stop." 
2400. 

Battery commander to clerk Powder -f- 50. 

• Speed — 225. 

Tide d= o. 
Impact -|- 60. 

Clerk — 115. 

B.C. to dial No Range correction — 125. 

NoU, — The battery commander gives his corrections 
to the dial number in the nearest multiple of 25 to en- 
able him to put it on the dial which only reads to 25 yards. 



B.C. to drum reader 


Range at 50 (or 100). 


Drum reader 2300 


On dial 2175. 


** Range" 


** 2125. 


<( 


2075. 



and so on. 

When the range appears on the dials, the battery 
commander sounds ^'commence firing.*' 
VI. — The best form of attack against a ship approaching or lying 
nearly head on is '-common shell above the belt." 
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VII. — The conning tower of an ironclad is generally a little be- 
fore the funnel. This position, being vital to the ma- 
neuvring of the ship, is usually heavily armored, but a 
shell bursting under it may destroy the communications 
and means of commanding the ship — to say nothing of 
ih^ personnel of the staff. Failing this, the fire of even 
the lightest Q.F. guns may confine the staflE inside the 
tower and greatly hamper the directing power of the 
ship. 

VI 11. — The tops of military masts form such difficult targets for 
direct attack that it is generally preferable to fire at the 
masts near the deck with C.P. from pieces of a suitable 
size. It is to be noted that the larger masts are used as 
ammunition hoists for the tops. 

IX. — If, when a group is on any objective, **fresh objective" 
sounds, which fresh objective necessitates a change of 
projectile, the group should be, at once, trained on and 
fired at the old objective and then loaded with the pro- 
jectile suitable for the attack of the new objective. 
X. — The armor on turrets and barbettes does not, in many cases, 
extend down to the belt ; consequently, there is a large 
vulnerable space open to the attack of common shell be- 
tween the two. 
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PART II. 

THE ACTION. 

ATTACK NO. I. 

AGAINST HEAVY IRONCLADS.— SIGNAL— ONE. 

General Description. 

These ships are heavily armored, their "vitals" being pro- 
tected by steel or compound belt varying from* 17.2 to 2ij^ 
inches in thickness (equivalent to from 21.5 to 28 inches W.I.). 
and carrying their heavy guns in barbettes and turrets, armored 
with from 12 to 18 inches of compound armor (equivalent to from 
15.5 to 22.5 inches W.I. ). With the exception of the belts and 
barbettes, the whole of the hull of vessels of this class is open to 
* 'shell attack." 

General Idea for Attack. 

The unarmored portions and superstructure of these ships 
should be the principal object of attack. 

When the ship's guns are mounted in barbettes, a common 
shell entering just below the barbette will probably meet with 
little or no resistance and may jamb the turn-table and so put 
the gun out of action. 

The Q.F. and movable armament should be employed to keep 
down the fire from the tops. 

Quick fire direct into the mouths of the heavy gun shields 
would probably be effective. 



* Port X being armed with one f?roup of lo^^ B.L., the lower limit of armor constitnting a 
"heavy" ironclad is arbitrarily ^xed—vide Introduction to this paper. 
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Drtail of Projectiles. 



Group 



B 



Movable ar- 
mament 40- 
pr. R.M.L. 



Range — in yards 



5000 to 1200 



1200 



After the ship has 
passed last S.P. 



] 



4000 to 1200 



1200 



After the ship has ) 
passed last S.P. ) 



All ranges above 1200 



At 1200 



After the ship has 
passed last S.P. 



} 



2000 to 1000 
Below 1000 



2000 to 1000 
Below 1000 



Below 1000 



Projec- 
tile 



C.P. 



C.P. 



C.P. 



C.P. 



C.P. 



C.P. 



C.P. 



C.P. 



C.P. 



C.P. 
C.P. 



C.P. 
C.P. 



C.P. 



Object of fire 



{ 



Unarmored portions and su- 
perstructure. 
Stand by for the signal **Lay 
on S.P.''' At this signal, lay 

on points Nos and and 

fire as the bow (or counter] of 
the ship crosses the line of 
L sight. 



{Independent group salvos at 
the steering gear. 



I 



At unarmored portions and 

superstructure. 
Stand by for the signal "Lay 
on S.P." At this signal, lay 

on points Nos and and 

"I fire as the bow (or counter) of 
I the ship crosses the line of 
L sight. 

{Independent group salvos at 
the steering gear. 



C Unarmored portions and su- 

} perstructure below conning 

I tower. 

f Stand by for the signal "Lay 
on S.P." At this signal, lay 

on points Nos and and 

fire as the bow (or counter) of 
the ship crosses the line of 

. sight. 

{Independent group salvos at 
the steering gear. 



{Direct into the mouths of 
heavy gun shields. 
Conning tower. 



j At tops to keep down fire 
( therefrom. 
Conning tower. 



C At base of masts carrying 
< tops to destroy ammunition 
( hoists thereto. 
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ATTACK NO. II. 



AGAINST MEDIUM IRONCLADS.— SIGNAL—TWO. 



General Description. 

Ships of this class are generally fairly heavily armored, their 
belt armor being usually composed of steel or compound plates, 
varying from 14.8 to 17.2 inches in thickness (equivalent to from 
18.5 to 21.5 inches W.I.) and carry their heavy guns in bar- 
bettes protected by compound armor, varying in thickness from 
9.5 to 14 inches (equivalent to from 11. 2 to 17.5 inches W.I.). 

With the exception of the belt and barbettes, the remainder of 
the hull is open to "shell attack." 

General Idea for Attack. 

The unarmored portions of these vessels should be the princi- 
pal object of attack beyond 2000 yards. 

At ranges below 2000 yards, the heavy B.L. guns may attack 
the armor. 

The Q.F. and movable armament being utilized to keep down 
the fire of the heavy guns and tops. 
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Detail of Projectiles. 



Group 



B 



Movable ar- 
mament 40- 
pr. R.M.L. 



Range — in yards 



5000 to 2000 
2000 to 1 200 

At 1200 



After the ship has 
passed last S.P. 



} 



5000 to 2000 
2000 to 1200 

At 1200 



After the ship has 
passed last S.P. 



( 



All ranges above 1200 



At 1200 



After the ship has 
passed last S.P. 



! 



2000 to 1000 
Below 1000 



2000 to 1000 
Below 1000 



I 



Below 1000 



Projec- 
tile 



C.P. 
A. P. 

A.P. 
C.P. 



C.P. 
A.P. 

A.P. 



C.P. 



C.P. 



C.P. 



C.P. 



C.P. 
C.P. 



C.P. 
C.P. 



C.P. 



Object of fire 



I 



Unarmored portions and su- 
perstructure. 
At belt. 
Stand by for the signal "Lay 
on S.P." At this signal, lay 

on points Nos and and 

fire as the bow (or counter) of 
the ship crosses the line of 

. sight. 

( Independent group salvos at 

( the steering gear. 



I 



i 



( 



At unarmored portions and 

superstructure. 
At heavy gun barbettes. 
Stand by for the signal **Lay 
on S.P." At this signal, lay 

on points Nos and and 

fire as the bow (or counter) of 
the ship crosses the line of 
L sight. 
Independent group salvos at 
the steering gear. 



Unarmored portions and su- 
perstructure below conning 
tower. 

Stand by for the signal "Lay 
on S.P." At this signal, lay 

on points Nos and and 

fire as the bow (or counter) of 

the ship crosses the line of 

sight. 

Independent group salvos at 

steering gear. 



( Direct into the mouths of 
\ heavy gun shields. 
Conning tower. 



{ 



At tops to keep down 

therefrom. 

Conning tower. 



fire 



£ At base of masts carrying 
J tops to destroy ammunition 
( hoists thereto. 
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ATTACK NO. III. 



AGAINST LIGHT IRONCLADS.*— SIGNAL— THREE. 



General Description. 

This class includes all ironclads carrying from 6.5 to 14.8 
inches of compound armor (equivalent to from 8 to 18.5 inches 
W.I.) on their belts. Their guns are usually carried in bar- 
bettes armored with from 6 to 9 inches of W.I. The rest of the 
vessel is unarmored, or very lightly armored. 

General Idea for Attack. 

Above 2000 yards, the unarmored portions should be the prin- 
cipal object of attack; below this range, the heavy guns may at- 
tack the armor. 

The Q F. and movable armament being utilized to keep down 
the fire from the heavy guns and tops. 

* This class will include the larger cruisers, e.g^, "The Kurik." 
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Detail of Projectiles. 



Group 



B 



Movable ar- 
mament 40- 
pr. R.M.L. 



Range — in yards 



5000 to 2000 
2000 to 1200 

At 1900 



After ship has passed ) 
lasts. P. . f 



5000 to 2000 

2000 to 1200 

At 1200 



After ship has passed | 
last S.P. ) 



All ranges above 1 200 



At 1200 



After ship has passed ) 
last S.P. j 



aooo to 1000 
Below 1000 



2000 to 1000 
Below 1000 



I 



Below 1000 



Projec- 
tile 



C.P. 
A. P. 

A. P. 
C.P. 

C.P. 
A.P. 

A.P. 



C.P. 



C.P. 



C.P. 



C.P. 



C.P. 
C.P. 



C.P. 
C.P. 



C.P. 



Object of Hre 



iAt unarmored portions and 
superstructure. 
At belt. 

Stand by for the signal "Lay 
on S.P.^ At this signal, lay 

on points Nos and. and 

fire when the bow (or counter) 
of the ship crosses the line of 
sight. 

( Independent group salvos at 

( the steering gear. 



{ 



At unarmored portions and 

superstructure. 
At heavy gun barbettes. 
Stand by for the signal **Lay 
on S.P." At this signal, lay 

on points Nos and and 

fire when the bow (or counter) 
of the ship crosses the line of 

. sight. 

( Independent g^roup salvos at 

\ the steering gear. 



i At unarmored i>ortions and 
< superstructure below conning 
( tower. 

r Stand by for the signal ''Lay 
I on S.P." At this signal, lay 

I on points Nos and and 

I fire when the bow (or counter) 
I of the ship crosses the line of 

sight. 

Independent group salvos at 

the steering gear. 



f 



( Direct into the mouths of the 
( heavy gun shields. 
Conning tower. 



!At tops to keep down fire 
therefrom. 
Conning tower. 



i At base of masts carrying 
< tops to destroy ammunition 
( hoists thereto. 
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ATTACK NO. IV. 



AGAINST CRUISERS.— SIGNAL— FOUR. 

General Description. 

These vessels are divided into armored and*protected cruisers, 
the former having side armor from 4 to 5 inches in thickness and 
having their guns protected with about 7 inches of armor. 

The protected cruisers have their sides protected by coffer 
dams and coal bunkers. 

Their guns are unprotected. 

General Idea for Attack. 

As this class of ship will always try to run past forts at speed, 
every endeavor must be made to injure their hulls. 

At all ranges, use C.P. at their * 'vitals'* and superstructure, 
special attention being paid to the conning tower. 
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Group 


Range— in yards 


Projec- 
tile 


Object of fire 




5000 to 1 200 


C.P. 


( At the hull, down to the 
( water-line. 

f Stand by for the signal "Lay 
on S.P." At this signal, lay 


A 


At 1200 


C.P. 


on points Nos and and 

] fire as the bow (or counter) of 

the ship crosses the line of 
t sight. 




After ship has passed ) 
last S.P. f 


C P 


( Independent group salvos at 
( the steering gear. 




v^.x , 




5000 to 3000 


C.P. 


( At the hull, down to the 
( water-line. 




3000 to 1200 


C.P. 


Below the conning tower. 
f Stand by for the signal "Lay 
on S.P." At this signal, lay 


B 


At 1200 


C.P. 


on points Nos and and 

I fire as the bow (or counter) of 

the ship crosses the line of 
. siKht. 




After ship has passed \ 
last S.P. ] 


C P 


( Independent group salvos at 
( the .steering gear. 




v^. *• • 




5000 to 3000 


C.P. 


At superstructure. 




3000 to 1200 


C.P. 


At conning tower, 
f Stand by for the signal **Lay 
1 on S.P." At this signal, lay 


C 


At 1200 


A.P. 


J on points Nos and and 

; fire as the bow (or counter) of 
the ship crosses the line of 
. sight. 










After ship has passed ) 


C P 


( Independent group salvos at 




la&tS.P. ) 


V^. L . 


\ the steering gear. 


D 


Below 3000 


C.P. 


At conning tower. 


E 


Below 3000 


C.P. 


At conning tower. 


Movable ar- 


) 






mament 40- 


> Below 2500 


C.P. 


Below the conning tower. 


pr. R.M.L. 


S 
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ATTACK NO. V. 



AGAINST TORPEDO BOATS.— SIGNAL— FIVE. 



General Description. 

This class includes, besides torpedo boats proper, all small 
craft, such as launches, boats carrying landing parties, etc. 

General Idea for Attack. 

Q.F. guns are the ^tsupons par excellence to repel this form of 
attack. Consequently, all guns of this nature should be utilized 
to the utmost extent. 

With regard to the other natures of guns, only those whicK from 
their position^ will not interfere with the Q-F. guns by obscuring the view 
with smoke, will be used. The only projectiles from these guns 
which will be of any use against such a rapidly moving objective 
as a torpedo boat are those having a large cone of dispersion. 
Consequently, shrapnel shell and case shot should be exclusively 
used. The best burst for the former is 150 yards short. 
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Detail of Projectile?. 



Group 



B 



Movable ar- 
mament 40- 
pr. R.M.L. 



Range — in yards 



*5ooo to HOC 



1 1 00 to point blank 



*5ooo to 1 100 



1 100 to point blank 



*40oo to 600 



600 to point blank 



Projec- 
tile 



ST. 



Case 



S.T. 



Case 



S.T. 



Case 



All ranges below ) 
4000 f 



All ranges below ) 
4000 ) 



I 
) 



All ranges below 
3000 



} 



Remarks 



i 



Burst 150 yards short of ob- 
jective. 



Burst 150 yards short. 



Burst 150 yards short. 



C.P. 



C.P. 



S.T. 



Burst 100 yards short. 



* By day only ; at night, it is limited by the range of the electric light. 
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ATTACK NO. VI. 

NIGHT ATTACK. 

Before leaving the fort for the night, all the gnus of the pri- 
mary armament should be laid parallel across the channel, and 
loaded — vuU ''Detail of Projectiles.'* 
Group /^ with elevation of 1° 

B,. . 1 100 yards for f 
*' corresponding to ^ r n 

1400 yards forf 

^^ 1700 yards for ^ 

2000 yards for ^ 
Detail ok Projkctilks 



<( 



(< 



f < 



Group 


Projectile 
Case shot 


Remarks 


A 




B 


S.T. 


Fuzed for ""°y*'"'''»^°'"-f- 
1400 yards for ^ 


C 


S.T. 


2000 yards for c 



Now, in the case of a torpedo attack during the night, the 
whole of the water area from 600 to 2000 yards can be swept at a 
moment's notice with case and shrapnel bullets. The area for 600 
yards from the bank must be defended by the 40 -pounders of the 
movable armament firing shrapnel or case assisted by the ma- 
chine guns. 

In addition, volleys of rifle fire from all the infantry allotted to 
the fort should be directed on any boats which may be visible. 

.Vo/^. — In this form of attack, Q.F. guns act as described under 
Attack No. V. 

In case of any other form of attack taking place during the 
night, the loaded guns should be immediately fired off and re- 
loaded. 
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(( 



( t 



Group /^ with A.P. 
B *' C.P. 
C *' C.P. 
and run on salvo points. 

Group fi^ on points Nos nnd in succession. 

Q on points Nos and in succession. 

Q on points Nos and in succession. 

JVofe. — Any craft moving after dark is to be followed and ruth 
lessly sunk. 

G.G.C.'s FIGHTING CARD— Fkont. (^Specimen Form:) 

)\ Group. 



f < 



<c 



ClaM 


Range— in yards 

5000 to I200 

At xacx) 
After passing S.P. 

5000 to 9000 

aooo to laoo 

At laoo 

After passing S.P. 


Projec- 
tile 

C.P. 
C.P. 
C.P. 

C.P. 
A.P. 
A.P. 
C.P. 


Remarks 


I 


Aim at unarmored portions. 

Prepare for salvo points. Nos . and.. . 

Independent group salvos at steering gear. 


II 


Aim at unarmored portions and superstructure. 
Aim at belt. 

Prepare for salvo points. Nos and 

Independent group salvos at steering gear. 


III 


5000 to aooo 

300U to xaoo 

At laoo 

After passing S.P. 


C.P. 
A.P. 
A.P. 
C.P. 


 

Aim at unarmored portions and superstructure. 
At belt. 

Prepare for salvo points. Nos and 

Independent group salvos at steering gear. 


IV 


5000 to laoo 

At laoo 

After passing S.P. 

5000 to 1 100 
1 100 to point blanlc 


C.P. 
C.P. 
C.P. 


Aim at hull down to the water-line. 

Prepare for salvo points. Nos and 

Independent group salvos at steering gear. 


V 


S.T. 
Case 


Burst 150 yards short. 



Reverse. 



B.C.^s Signals, 



Heavy Ironclad I 

Medium Ironclad II 

Light Ironclad Ill 

Cruisers IV 

Torpedo boat V 



Bombardment, Long Range l.k. 
Bombardment, Medium Range m.r. 

Close Action c.r. 

Running Past r.p. 

A bearing indicates Objective 



Not Classed 
Unknown .... 



N.c. Visual dials at zero or 
U.K. electric dials at stops 



}■•{ 



Prepare 
for S.P. 
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Sounds, 

1 Blast on whistle means — Shot. 

2 Short blasts on whistle )  ^^ ( Miss fire, go on with 
followed by i long blast j ( next gun. 

2 G's *' Change of objective. 

3 G's ** Salvo points. 

G. G,C.'s Signals . 

(i.) Red flag up when group is loaded, 
(li.) Red flag down when group has fired. 



"DEFENSE FOR SECONDARY FORTS AGAINST 
PROBABLE ENEMIES, BASED UPON AN 
APPRECIATION OF PECULIARITIES 
OF THE PERSONNEL AND MATE- 
RIEL IN SUCH ENEMIES." 

By FRED. T. JANE, Esq. 



(A Lecture delivered at the Royal Artillery Institution, Thursday, February 20. 1902,) 

My great object is to try and give you the ideas so far as I can 
gather them, which obtain in foreign Navies on the subject of 
attacking forts. 

I think it is a generally accepted axiom that what the enemy 
proposes doing is a great deal more important thing than what 
w^e think he can do. If he thinks he can do a thing he will do iti 
As far as I can make out the enemy thinks he can do a great 
many things that our newspapers and reviews and other authori- 
ties say he cannot do. We have one general idea as regards 
naval warfare : that is, that we shall shadow the enemy ; that 
directly war is imminent our ships will be shadowing theirs 
wherever they go ; that we ^hall have two or three ships on to 
theirs and smash them right away ; that the forts exist simply 
to satisfy old women who may be nervous, and that no Garrison 
gunner will ever have to fight, and no forts will ever be attacked. 
Ships in this British view will simply confine themselves to fight- 
ing each other, and as we have about three ships to one French, 
or four to one German, or five to one Russian, all we have to do 
is to smash the ships away merrily and then the war will be over. 
That, of course, is a very beautiful idea in theory, but we should 
take into account that every brilliant foreigner is thinking out 
how he can defeat that idea, and the one man who more than any 
other has devoted himself to this is the French Admiral Fournier. 
Admiral Fournier is probably the greatest Admiral who has ever 
lived so far as originality or anything of that sort is concerned, 
and he has laid himself out, from everything I can hear in France 
and from Frenchmen — to solve one questicm : — "I have a certain 
force at my command ; the British have an infinitely superior 
force ; what can I do to smash up that British force .''' ' 

In doing that of course he has thought out what are the weak 
points of the British fleet and the British nation. The weak 

Journal 3. 
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point that he has set on appears to he that there is absolutely no 
co-operation between the British Navy and the British Army ; 
that forts are scattered about over the coast, acting by them- 
selves, and that the British fleet is also scattered about acting by 
itself. Arising out of that idea we may see in the French naval 
maneuvres that the great scheme has been not ships against 
ships, but to have bombardments of forts and landing parties for 
attacking forts in the rear — everything, in fact, that comes under 
the head of the j^^z/cnr //c course. We read in the Times and in all 
important English newspapers that the guerre de course is all hum- 
bug, but the French believe in the \^uerre de course, and if they are 
working for it, it appears to me that if our artillery do not study 
the js^uerre de course, to a certain extent, they are very likely to 
be taken just in the place where they do not expect it. 

When the French consider the theory that ships cannot fight 
forts, they take perhaps, first of all, the Crimea. In the Crimea, 
we had wooden ships, and the Russians had stone forts, and at 
first the wooden ships were knocked all to pieces by the forts ; 
but a little later, at the bombardment of Kinburn, we, or rather 
the French, had three floating batteries, armor-plated; the Rus- 
sian forts were earthworks, and in three hours those forts were 
knocked all to pieces — the ironclads steamed in to within 800 
yards, and simply knocked ever3'thing silly. vShips now-a-days 
are perhaps more relatively vulnerable than those floating bat- 
teries, but the French have never forgotten that particular fact, 
and you still hear of it over there. Coming on to later times, 
we may take the bombardment of Alexandria. Here again ships 
were matched against forts ; the forts were low down on the 
water's edge and, although no great harm was done, the gunners 
were swept away and the forts were silenced so far as the fleet 
was concerned, and the fleet was able to do what it wanted. The 
fact that the guns in the forts were still able to fire and that little 
material damage was done, did not affect the main issue, which 
was that Alexandria no longer existed as an Egyptian defense. 
Coming on to still later times, we may take the Chinese War. 
We find that at Wei-Hai-Wei the Japanese took the forts chiefly 
by landing troops, but they also bombarded the forts to begin 
with. In the bombardment, they did very little damage, but 
their ships being cruisers very little can be gathered from that. 
The only point I wish to particularly draw attention to in that 
war is that, according to the Japanese accounts, there were two 
4.7's on disappearing mountings, which sounds rather a contra- 
diction in terms \ but every Japanese insist that that is what they 
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were. Those two guns were mounted high up somewhere near 
Wei-Hai-Wei ; two cruisers went out and fired at them for an 
hour or two without any harm at all, and then, being hit b}- the 
forts they gave it up as a bad job. As regards the other forts, 
the low lying ones, they were attacked, and the Chinese ships 
with them. The Tin^-Yuen, which had been torpedoed, was badly 
knocked about, according to a lot of photographs that I have 
seen that were taken immediately after the bombardment, and 
another ship that had also been torpedoed, the Chini^- Yuen, was 
sunk, but the harm done to the other Chinese ships appears to 
have been trifling and in some of them I have not seen a single 
mark of a hit, from which it appears that a fort platform by 
itself would not necessarily have a very great advantage over a 
ship that is close by. Now during these operations it should be 
stated that the Chinese before evacuating the forts destioycd 
most of the breech pieces of the guns. This does not tally with 
newspaper reports, but my authorities are Japanese Naval and 
Military officers who were there. The working guns, so these tell 
me, were two (or three) oldish 8-inch Krupp, one (or two) fairly 
modern 6-inch and several old M. L. guns that the gave up try- 
ing to use (an item that may be of interest to those of you who 
belong to forts with old M. L. as the chief piece). Roughly the 
Japanese had otic captured gun to one Chinese ship — say one gun 
against three or four. Later they had fewer. They manned a 
battery at the eastern entrance — an earthwork in three tiers. 
From here they made good shooting. The battleship Che^ti Ytun 
then steamed up to a thousand yards and let drive one broadside, 
four 12-inch, two 6-inch and some Gruson 4-pounders. That one 
broadside absolutely annihilated the earthworks. 

F'rom the Chino-Japanese war, we may pa.ss to the war between 
Spain and America. We know the war between Spain and 
America chiefly from the account of the mule that was killed in 
the bombardment of Matanzas. So far as can be gathered from 
the conflicting accounts that are given — and I have spoken to 
both American and Spanish officers who were there about it — the 
Spanish guns which the Americans really had trouble with at 
Matanzas and elsewhere, were generally some field-])ieces mount- 
ed in a wood and firing smokeless powder, so that there was no 
indication where tlie guns were. The ships never hit those guns; 
never got near them, and never knew where the were ; but as 
these plantation guns did no harm to the shi])s, that does not 
stand for much one way or the other when we are trying to form 
an opinion as to the value of a fort against a ship. 
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At Santiaj^o the ^ims were high up and there we know that 
nothing- effectual was done by the American fleet. The American 
gunnery does not seem to have been particularly good. 

If you take a modern ship of the Wittelsbach class, with say 
four 9.4's, nine 6-inch guns, six 3-4's(that is, 20-prs.), and about 
a dozen little gims on the broadside, and compare that ship with 
an ordinary sealed pattern battery, mounting two 9.2's, and two 
6-inch guns, you will find that the ratio of fire from the ship to 
the fort is about ten to one. Assuming it to be a low level fort 
— although the ship will be hit by the fort oftcner than she will 
hit the fort, for every hit she gets, or which she expects to get, 
she will do relatively more damage, and it is in that belief that 
the foreigners seems to be working the thing out. 

I might perhaps here mention a scale we have in the Naval 
War Game, worked out by a mean. There has been a great deal 
of discussion about it, because there is a very great variety of 
opinion, but the scale we have worked out by taking the mean of 
everybody's opinion is that if forts are at the level of the water, 
one gun in a fort may be reckoned as one gun in a ship ; if the 
fort is 50 feet up, then one gim in the fort is worth two in the 
ship ; if it is 100 feet up, one gim in the fort is worth four in the 
ship ; if it is 200 feet up, (me gun in the fort is worth eight to ten 
in the ship, and so on, till you get up to a rise like the guns at 
Cxibraltar, where one gun in the fort is worth several hundred in 
the ship. This is given a certain amount of variety in the War 
Game, because there a ship is not given the same chances against 
the fort as the fort is against the ship, but this is the scale that 
has been taken; it has been worked out chiefly by foreign officers. 

If we take the last French Naval Maneuvres we find that the 
one great thing that was carried out was a scheme of attacks on 
forts right through. Here they would be landing against some 
small battery ; or there would be a large attack on a place like 
Ajaccio, but always there were fort attacks. All the target prac- 
tice was on the same principle. All the French cruisers in the 
last maneuvres were sent out to target practice designed to re- 
present a long range bombardment. I have not been able to 
discover what sort of shooting they made, but I have found out 
that this sort of target practice is quite common in the French 
Navy, which would imply that even a first cLass fortress is not 
altogether outside their ambitions. A great many of them seem 
to have the idea that in the event of war, we shall endeavor to 
shadow and blockade them, but that with their submarine boats, 
we shall be imable to blackade them closely. They are building 
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submarine boats, not with a view of revolutionising war but to 
render blockades impossible, and they are all firmly convinced 
that with these submarines which they concentrate now at Cher- 
bourg and places like that, we shall be unable to blockade them 
and unable to stop ships from slipping out and getting off Ports- 
mouth or some place like that by night; and having practised at 
this long range bombardment, they believe that they will be able 
to lay their gims with a fair amotmt of certainty so as to drop 
shell somewhere in the town, and that although they may not 
hurt the dockyard and probably will not do any great damage 
damage anywhere, the moral effect of that will be worth some- 
thing to them on account of its effect on the people in the forts. 
They argue that if the people in the forts find that they are 
powerless te stop this, they will lose confidence in themselves, 
and in the event of an attack elsewhere the people who have 
heard about that will be anticipating that sort of attack and will 
lose confidence. That I think is about all I need say with refer- 
ence to first-class fortresses. The generally accepted axiom is 
that no fleet is going to steam in and attack a place like Ports- 
mouth, any more than we should attack Toulon, except in the 
final stages of the war. There is a foreign theory that to send 
ships to attack our bases and ^i^et sunk tn the faincay would be 
sound ; but no one here seems prepared to consider it seriously. 

With secondary fortresses I think we must admit that it is quite 
different. Circumstances may arise (whatever views are held) in 
which an outlying coaling station may need be captured, and it 
will be for the fleet to capture it. With the French fleet it is 
certain to be so, because the whole of their ideas are based on 
that. They know perfectly well that we all of us believe that a 
ship has not got a ghost of a chance against a fort. There the 
forts are, and our people say the fort will never fight and the 
Garrison gunner is '^simply an ornament to prevent old women 
from being frightened — that is all he is required for and nobody 
in the forts will ever do anything." The Garrison gunner be- 
lieves it himself, or he is gradually getting to believe it. He 
has been told so often that he will never have to fight that he 
does not think he will, and there lies the opportunity of the 
French ; indeed the opportunity of any Power that attacks us lies 
in that. If we do not expect attack in that quarter we shall prob- 
able have made no preparations and they will catch us there — 
that is the opinion publicly promulgated. 

I have found a great many foreign officers who are of opinion 
that there will not be any fleet actions in the next Naval War, 
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and that the whole war will be nothinj^ but a sort of j»'uerilla war 
like that which is ^oin^ on in South Africa. Seeing that they 
can do nothing with ships against ships, they are going to do 
what thev can on the tactics of De Wet, and there will be a series 
of naval De Wets. I have never yet met one who said he be- 
lieved that such tactics would lead to ultimate victory ; they do 
not expect ultimate victory out of it, any more than De Wet 
expects it ; but they do expect this, that if they can manage by 
their submarines to prevent us blockading, they will be able to 
get ships slipping out, they will be able to hit us here and there, 
and evade us now and then, and will do a sufficient amount of 
damage and cause a certain stoppage of trade, the moral effect 
of which will be to make us unable to carry the war on any 
longer. It is not a very brilliant hope, because if we carry the 
war on it is bound to fail in the end ; but it is a much better 
thing from their point of view than any battle of fleets, in which 
they are bound to be defeated. 

Take a second-class fortress, which we will say has a sealed 
pattern battery of a couple of 9.2's, two 6-inches, and perhaps 
some small guns defending a mine field ; if that is going to be 
attacked at all by the enemy, they will do so in overwhelming 
numbers, and in that case there are four points to remember. 
One is that the enemy will be fully acquainted with every gun 
in the fort and where that gun is. The second thing to remem- 
ber is that after they have crushed the fire of it as well as they 
can, they will land and capture it and destroy the guns or occupy 
the fort according to circumstances. The third thing is that 
foreigners are perfectly convinced that if they get within two 
thousand yards of any earthwork, there will be none of that 
earthwork left. I do not say whether that is true or not, that 
has nothing to do with the subject I am attending to. The for- 
eign idea is that once you get a ship within two thousand yards 
of a fort there will be no more fort ; that is the point. The 
fourth thing is that they have only a limited time at their disposal 
because I cannot conceive of a state of atTairs in which, although 
the enemy's fieet may have evaded our fleet, there will not be a 
British fleet coming along from somewhere and stirring them 
u]). Therefore whatever they want to do, they have got to get 
done quickly. The chances of the f(>rt depend on what it can 
do in the meantime. 

It seems to me that there are three things that the fort is con- 
eeri)ed with, and the first and most iin])ortant perhaps of these is 
the /<7\f(V///^7 of the attack. We never hear much about the /^r- 
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sonnel in connection with ships; we hear plenty of it about armies, 
but very little of it about ships, yet the personnel is probably a 
larger feature in ships than it is even in land armies. The sec- 
ond thing is the materiel, of which we hear plenty, and the third 
thing is the tactics of the enemy. 

The sailors of the French Navy are very much like French 
soldiers. They rush on to victory very easily, but if they get 
checked they will retreat ^very easily. All the officers of the 
French Navy that I have come across, I have found to be great 
men for applied tactics. There is an impression in England that 
a Frenchman is simply chock-full of theory and has no idea of 
putting his theory into practice or of anything else. I cannot 
say that I have ever seen anything in France to bear out that im- 
pression. French Naval officers seem to me to be the most 
practical of men in having a reason for everything they do, and 
I think even their tactics and everything in connection with 
their tactics, seems to be worked out on an appreciation of their 
personnel and on the fact that their personnel can be shaken. The 
object of a fort attack by the French would, it appears to me, be 
best understood by bearing in mind the peculiarity of the 
French personnel. The peculiarity of the French personnel j which 
occurs even in target practice, is this; If you get British gunners 
or sailors or anybody else at target practice and two or three 
men miss, the next man who comes along is all the more anxious 
to hit in consequence; but if you get Frenchmen at target prac- 
tice and three of them miss, the next man will shoot badly; from 
the mere fact that three before him have missed, he gets the idea 
that it is an impossible thing, and he loses heart with it. 

Out of this I think a fort firing at the French which has let off 
a number of guns very quickly but not hit them materially, 
would probably do more moral damage to the French than if it 
fired slowly and hit them. As regards the French tactics, these 
are all very carefully thought out. Their favorite tactical idea 
at the present mdment is steaming around in a circle, continual- 
ly altering the range. Of course, all that is done mathematical- 
ly; they have it all laid down, the range will be decreased. at 
such and such a time so much, and will be increased at such and 
such a time so much. They have no range-finders at present, 
and they trust to range-finding guns, these, of course, being 
mounted in the upper works. Their position cannot be known, 
but if you fire on the upper works you should upset these guns 
and so that might be of some value. As regards firing at French 
ships, as everybody knows, the peculiarity constructionally of a 
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French ship is a complete water-line belt that no gun in any of 
our forts could possibly get through with anything. Above this 
there is apt to be a gap, except in the later ships, where they 
have a thin belt, which in the ordinary way might be penetrated 
by the 6-inch Mark VII.; but as the French build their ships and 
work all their tactics on an idea of fighting at an angle of 45 de- 
grees so as to increase I'esistance, it would not be much use firing 
at that belt, even if there is any chance of hitting it, and as the 
target it offers is very small, there is really no prospect of hit- 
ting it save by mere chance. It is generally believed that the 
French big guns are simply in barbettes somewhere up in the 
air, and that there is a place underneath where, if you put a 
shell, there would be an end of the gun; but all the French ships 
1 have seen have had a very thick armored tube under the guns, 
which acts as a perfect support and against which shell fire would 
be useless — at least that is what they say. Their opinion is that 
a shell would do no more harm at the base of a French big gun 
than at the base of a British big gun. 

But there is always one weak spot in French ships which 
French naval officers talk about, and which is generally discussed 
in France. That is the stability of the ships. They always have 
a large amount of top hamper, and they are, as I have said, con- 
structed with this thick belt and then above that something with- 
out armor. All Frenchmen are of opinion that their ships may 
be pierced along the water-line, seeing that the belt is probably 
more or less under water, even if she floats at her proper water- 
line, as few French ships do ; at any rate, the belt cannot be more 
than a couple of feet above the water. When steaming at any 
speed, that makes a big bow wave and may let water into the 
lower deck, and if they get water into the lower deck, and 
cannot get it out, those ships will either capsize or be en- 
tirely unmanageable. That is the reason why they have 
put this thin upper belt on their later ships. Therefore as 
regards the later ships it is not . much good hoping to hit 
the watcrline ; the fire would have to be kept on the upper 
works and you would have to trust to the moral efl^ect that it 
had there. But in the case of an old French ship, which I 
believe is the most dangerous one to fight, because the older 
the French ship, the nKjre guns she carries as a rule- — then if she 
is hit once by a large shell on the water-line just above the water, 
or even if a battery of i2-p()undc'rs could only hit her there she 
would no longer be a danger to the fort. 

Let us now take the (Germans. The Germans are absolutely 
different from the French. They are very stolid people, and the 
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German sailor, so far as I can understand him, seems very much 
like the Cierman soldier. His idea of fighting a fort would 
rather be that he would steam in. He would make up his mind 
beforehand exactly at what range he \\^anted to attack the fort. 
He would drop his anchor at that, and then he would let drive at 
the fort. You will see that he has in. that way as good a platform 
as the fort has. He would have no vibration from the engines, 
and the probability is that there would not be much sea on, and 
he would have an absolutely steady target. Under those condi- 
tions he thinks he would be able to pick the guns off deliberately 
one by one. His morale will not be shaken by a few shells burst- 
ing around him or anywhere else. There exist, I think, in cer- 
places, high angle fire guns which are designed to move a ship 
that anchors and tries to knock a fort out like that. I know 
that in Germany for several years now they have been having 
a great many experiments with high angle fire on the decks 
of ships, and whatever they have discovered seems to have been 
kept very confidential, but has been embodied in their construc- 
tion. I think that a German ship is probably as prepared as a 
ship can be against high angle fire. The best thing to move 
them probably would be a submarine. Of course if they knew 
there was a submarine about they would not stay still. 

In regard to the construction of German ships, there is always 
a thick belt (the same as the French have) in the older ships of 
the Brandenburg class, which have heavy barbettes with very thin 
shields to them — about a couple of inch shields ; there is no pro- 
tection to any of the guns worth mentioning, and wherever a 
shell hits in those ships it will knock them about. In the Kaiser 
class which followed, there is a tremendous number of guns, very 
few of which can be fired without interfering with some other 
gun. These ships are of very doubtful stability, and probably 
would not stand shell fire at all. But in the later ships of 
the Wittlesbach class, they have brought out what appear to be 
some of the best ships in the world. They have as much armor 
as the very latest Kin^^ Edwani class we have, and more guns, 
though they have not got the. heavy guns we have. They have 
9.4's instead. The whole of the ship is simply a mass of armor, 
and it is not conceivable that any fort fighting against that ship 
with 6" guns would do any appreciable amount of harm. They 
might fire at it, but unless it happened to hit a gun muzzle or 
something of that sort, no hit would really affect that ship. 
The danger to that vShip would be m getting the conning towers 
hit or the masts knocked over the side, and things of that sort, 
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which would affect her steering. Whatever ship a fort is firing 
against there is always one thing the fort has in its favor, which 
is that there are sure to be channels and there are sure to be 
shoals, and if they can only get the enemy unable to steer, the 
enemy will go aground, and then if they can only get the enemy 
aground they have done infinitely more good than sinking him. 
It is better to drive one eneiliy aground than to sink two, because 
as long as any Admiral has a ship aground he will- stay there and 
try to get it off, and then the British fleet coming up astern will 
probably get him. 

As regards the Russians, the Russian /^/-j<ww^/ is easily panick- 
ed, but as, if a Russian gets panicked, they might flog him to 
death, and he knows it, he will prefer to stay, frightened or not, 
and so comparatively small moral effect is likely to be had upon 
him. It is not very likely that Russian ships would attack any 
forts we have, because they probably could not come over ; but 
supposing they were to come over, the grave danger from Rus- 
sian ships is that they carry a great many officers. Instead of 
the guns being laid and fired by blue-jackets and so on, a com- 
missioned officer is doing that job, and although many of their 
officers are not very good, they all seem to have rather a knack in 
gunnery and a great pi*oportion of them are very excellent shots. 
I think there would be a distinct difference between being fired 
at by guns aimed by officers and guns aimed in the ordinary way. 
In construction the Russian ships are not very good. They put 
plenty of armor on in the plans always, but in actual practice a 
certain amount of wood gets put on instead of the armor, or the 
armor is thinned down and is not so thick as it is supposed to be, 
and it is also very badly put on. It is made usually in France or 
America ; it is imported into Russia, and it is there put on by 
rather indifferent workmen, and they get it on with large cracks. 
They do not seem to have the art of putting on the armor plates 
properly ; their mechanical ability is not equal to it. Therefore 
probably in the case of any Russian ship, whatever her armor 
might be or whatever its thickness, if she was simply hammered 
the plates would begin to part and crack and let in water ; even 
in target practice they have had thtit happen to one or two ships 
from the shock of firing. 

As regards Japanese ships ; we are not likely to be engaged 
against any Japanese ships. The Japanese Navy may be de- 
scribed best of all as Frenchmen in British or German ships. 
The Italians come under the head of French and may be treated 
as such, but they have very few efficient ships. The American 
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Navy is probably rather an over-estimated navy. They have a 
splendid morale ; they have an idea that nobody can beat them, 
and that would stand them in very ^ood stead and make it very 
difficult to shake them, but otherwise they are as yet numeri- 
cally unimportant. All their later ships are covered with ar- 
mor like the German Wittclsbach. 

Summarising the attack to which this imaginary fort would be 
exposed, we find first of all that it will have an overwhelming fire 
upon it, and in the second place every naval man seems to be of 
opinion that they will give a fort shrapnel and high explosive al^ 
ternately. If you burst shrapnel into a fort, you may not do 
much harm, but there is always the chance that the gunners may 
get down out of the way whilst it is on, which gives you a chance 
to get your landing parties in. If you give them high explosives 
you will probably cause such a cloud of dust that they will 
never see the ships. Many people abroad seem to have built 
some very fine theories indeed on the fact that with modem high 
explosives, if you can only once get the range of the fort and 
fire on the glacis and burst high explosives there, the fort will 
do nothing more, because it will see nothing more. It will be 
like the first Belleisle experiment ; when there was simply a cloud 
of white all round the ship. That seems to be a thing very 
much thought about abroad. Of course you may say the fort 
may do the same thing to the ship, but the ship can move out of 
it and the fort is there a fixture. Distant position-finders may 
be a delusion ; the enemy will probably know exactly where they 
are, and dose them accordingly. 

Then of course there are ideas of drifting ships down. To let 
an old merchant ship full of smoky combustibles drift down to 
windward of a fort was a very old idea that got about at the time 
of the Crimean War, though it never came to anything then. I 
believe in some navies there are ships already noted down for 
that purpose, to be filled with oil and simply allowed to drift 
down in front of a fort so that its clouds of smoke shall keep the 
gunners from firing too much on the ships till the ships get 
within a nice range and can knock them out. 

I have mentioned these matters in order to try and make you 
understand that as far as I can gauge the foreign mind, the for- 
eign mind is filled with the idea that our forts can be destroyed, 
and that they can knock them out, and that they mean to have a 
try. 

If we take the auxiliary means of defense we find mine fields, 
which do not seem to frighten the naval man very much. He 
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has always got a firm idea that mines will go off too soon or too 
late. No sailor, if he wanted to get into a place, would be very 
frightened of the mines. Perhaps the same thing applies to 
Brennan torpedoes ; they are to some extent visible, and so their 
position is known. The naval mind is so very fruitful of expe- 
dients in knocking out things of that sort, that if a fort is trust- 
ing to its mines and its Brennans, it will probably find itself on 
the wrong side. 

There is one peculiar thing that I have heard in connection 
with search lights. At Portsmouth and Devonport we are very 
often having search light experiments, with a nice row of fixed 
lights and searching beams as well. I have come across foreign- 
ers who have advocated the opinion that if you get about four 
miles away from the search light, unless there are scouting ships 
about, you can remain there without being perceived. The 
search light offers no particular glare, and an enemy can preface 
a torpedo attack very well — supposing he has got into the range 
that he thought he was in— by laying his guns by the chart on 
the lights. By laying every gun on them, and firing shrapnel, 
he would possibly knock the lot of search lights out. I do not 
think any foreign fleet, unless it were a German one, would have 
a ghost of a chance of reaching an exact place if it wanted to ; 
but the point is rather interesting as showing what the idea is. 

All this indicates that when the next naval war conies along, 
the Garrison gunner, instead of having to sit down and do noth- 
ing, is very likely to have quite a warm and uncomfortable time 
of it. It seems to me that he cannot know too much about ships 
and that he should seize every opportunity of calling on board 
ships to talk with the officers — not simply to be shown round the 
ship and then have a drink and go away again. The naval man 
is always glad to talk shop ; let the Garrison gunner talk shop 
with him, and so get an idea of the communications and under- 
stand the ship as a target, and realise the effect of shells bursting 
between the decks, and between the communications from the 
conning tower to the guns, or from gun to gun, and all that kind 
of thing. Of course if he can do so in foreign ships also, so much 
the better ; but in the case of foreign ships, and I think especially 
French ships, they have rather an objection to showing anybody 
over. However, since all ships are very much alike in many of 
the general internal arrangements, I think that any Garrison 
gunner who had got into the habit of going on board our ships 
and moving about in the ships and realising where things were, 
and what they were for, would have a much better chance than 
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a man who had never been on board one, and to whom it simply 
represented a target ; he would have a much more accurate con- 
ception of what he could do to that target. 

I am afraid that there is not very much knowledge of ships 
among our Garrison Artillery. I am not thinking of the cases 
that happened in the last naval manoeuvres, where a number of 
Garrison gunners sank ships on their own side, because all the 
ships were British ships, and I do not suppose many Naval men 
could have told one from the other under the circumstances, as 
there were sister ships very often on both sides. In the second 
place, I believe the ships that were sunk were nearly always ships 
that had been put out of action and were coming into harbor — con- 
sequently, they did not trouble a bit whether the forts did see them 
or did not ; they were *out of action' and it did not matter to 
them, and they were not going to put themselves out about it. 
But I have heard another thing in connection with that matter. 
That is a very pretty little rt/se that was mooted some time ago, 
which I believe is true. It was based on this idea — that this par- 
ticular enemy were convinced that the people in our forts did 
not know a British ship from a foreign one. I do not say that 
they did not, but that was one idea which the enemy had. Their 
second idea was that there was absolutely no co-operation between 
the British Navy and the British Army, and they argued that, 
in the early stages of the war, if an unexpected foreign fleet sud- 
denly appeared off any British fortress and flew the British flag 
and made a lot of signals, nobody in those forts would be certain 
what those ships were, or have any idea what the signals Nvere; they 
would be able to get in sufficiently near, then they would sudden- 
ly open fire and knock the fort out. I do not say right away that 
that would succeed in the ruse, but it was certainly a thing that was 
going to be tried, and, what is more, will be tried when the next 
war comes. 

In conclusion, I think we cannot realise too strongly the way 
the foreigners look at it. Although we build up very pretty 
plans and we write interesting articles and everything else to 
show that the only success in naval war is to be had in a battle of 
ships against ships, the foreigner realises quite fully that it is no 
good his trying ships against ships. He cannot do it, because he 
has got no ships to do it with, and he would have no chance 
whatever. He must therefore think out something else. He has 
thought out the guerre de course, which we read of as no good. 
We read that the French tried it in Nelson's day and the French 
did not win. But in all this that we read about the guerre de 
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course, what we mean by the guerre de course is not what the French 
mean by it. Their idea ot the guerre de course is not merely snap- 
ping" up one or two merchant ships and that sort of thing" ; it is 
rather to snap up as many isolated bases and small coaling sta- 
tions as possible and to worry us in every possible way. In the 
last French MancKuvers, a torpedo flotilla actually went and cut 
the railway line at some place, instead of going out and attack- 
ing the ships. The ships were in superior force, and the torpedo 
flotilla could not do anything in that direction, so they simply 
mooned about, landed in some place, notified the destruction of 
the railway line, and then went off somewhere else to a little coast- 
guard station and destroyed that, then elsewhere and destroyed 
some more railway. Of course, that had absolutely no effect on 
the main operations, and everybody who commented on it said 
it was all nonsense and rubbish. But suppose they carry that 
thing out on a much larger scale, then they will have a chance of 
worrying us very much, and that is what they intend to do. It 
is no good forgetting that this is the thing we have to face. 
They are going for our forts ; whether we think they will, or 
whether we think they will not succeed, does not matter. They 
think they can succeed. Admiral Fournier considered that prob- 
lem, and we may say that all foreign ideas are colored by Admi- 
ral Fournier ; the Russians simply copy more or less from the 
French plainly, and the (icrmans criticise the French thingi> and 
then adopt them. Admiral Fournier has invented a variety of 
naval tactics which are now copied by the British Navy more or 
less. In the combined Mediterranean and Channel Fleet **Lagos 
Manoeuvers" of the other day we were practising French tactics. 
In the autumn manctuvers the Channel Fleet were practising a 
variety of French tactics. Although you cannot say his ideas 
are adopted, that shows what an immense impresvsion has been 
made bv this French Admiral. He is a man who, so far as I can 
gather, does not believe a bit in that naval theory that "Strategy 
alters never and tactics do"; in fact, I have come across French- 
men who say Fournier's theory is quite the opposite, that "the 
main principles of tactics never alter but strategy alters com- 
pletely," and that with steam and mcdcin guns and modem ex- 
plosives, the wars of Nelson's time are absolutely no criterion 
for a war of to-day. Althou^^h we arc inclined to copy his tactics 
in our fleets, we do not trouble a bit about his ideas. Every- 
thing that he has done seems to be worked on the one principle 
of waiting and waiting until there is a chance of going for a fort. 
I think it may be siimmed up best by a comparison with Chess. 
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Our ideas of naval warfare are like an orthodox game of chess 
played by ordinary players, where they take a piece and then 
another piece and so go on taking pieces and finally work up the 
game, and then one of them says, **Check !" 'Check!" **Check!" 
— "Checkmate !*' Fournier's idea is rather to have that check- 
ing on every possible occasion, \vi':h or without reason, and to 
get something for that "check"; while we are moving out of 
check, he will take something and what he means to take while 
we are moving out of check are our forts. If he cannot take 
them by direct attack, he will try to do so by land attack. I be- 
lieve that very few of our forts are protected at all inland. They 
are generally put up with their fronts to the sea and they trust to 
providence and the chance that there will be some soldiers about 
to protect their rears. In the case of such a fort, if he can at- 
tack it that way by landing troops in overwhelming landing 
force, no foreign enemy will put his ships up in front of it ; but 
if he cannot do that, he will not be a bit afraid of standing up in 
front of the forts, and when standing up in front of a fort he will 
have the firm conviction that he can blow that fort out. 

I have carefully abstained, as far as possible, from giving any 
opinions of my own that I may hold, because I do not see that 
mine matter ; but I do think that the French, German, and 
Russian — particularly the French opinions — on these matters re- 
quire much more study than they get, and that in giving out the 
idea that everybody does give out in this country, that "the Gar- 
rison gunner is simply an ornament and simply exists to satisfy 
the people who may be nervous, and that he is never going to 
have to fight and that he is never going to have to do anything," 
we are laying up a very unpleasant time for ourselves in the next 
naval war. If only the French can pull off their theories, instead 
of the Garrison gunner sitting still doing nothing and the ships 
doing all the fighting, it is the ships that may perhaps have very 
little to do except in undoing their own and imitating the for- 
eign tactics and attacking forts, and that instead of ship against 
ship blowing each other to pieces right away, the whole of the 
war may be a matter of ships against forts. Certainly the game 
of the French is to attack the forts. If we are ready for it, well 
and good. If our theories are right and the French are wrong, 
w^ell and good. I must leave it to others to say whether we are 
right or whether we are wrong. I simply want to put these ideas 
before you. 



THOUGHTS ON COAST DEFENSE SUGGESTED BY 

THE BOER WAR.* 

By Caitain H. E. PENNETHORNK. R. A. 

[It is hnpcd that the publication of this paper will lead to the further discngsion cf at least 
three important points in Ccaat Defense, viz.:— i. The possible use <»f scoutinsr boats. 2. 
The impossibility of a low site fort resisting modern naval attack seriously made, and the 
possibility of overcominfj the difficulty by withdrawint? rrom liie c^ast line when high sites 
are not available. 3. The desirability of greater attention being given to the question of 
moveable armament and the defence of land fronts.) 

The following stand out pre-eminent as lessons of the Boer 
War: — 

(i). — The value of accurate information of the hostile move- 
ments. 

(2).— The necessity of cover from fire. 

(3). — The power of concealing guns given by smokeless pow- 
der and the immense value of doing so particularly to the de- 
fense. 

(4). — The possibility of moving guns 6-in. and under of long 
range so as to act with a field force, and their great value in 
action. 

(5). — Importance of mobility to all arms. 

(6). — Value of two lines of defense the second commanding the 
first. 

I. 

SKRVICE OF SEC:ITR1TV. 

The service of security in the Army consists, besides station- 
ary outpOvSts, of — by day — a widespread fan of mounted men and 
— by night — of rcconnoitering patrols. These latter are always 
considered highly important and history shows that the want of 
them has often caused surprise and disaster. Our harbor de- 
fense system appears, nevertheless, to be that of stationary out- 
posts alone, and that in spite of the fact that our enemy, the 
torpedo-boat, is twice as speedy as a charge of cavalry. 

The time our present system gives us is, supposing the enemy 
to be seen in the sentry beams, about 214 minutes: if not, and 
this is not improbable, about 50 seconds. 

In this time men who are asleep have got to wake up, man 
their guns, and open a rapid and destructive fire on very speedy 
targets in nimiber probably not less than 3 or 4, possibly 16. 

* Reprinted fr. m l^ocecdinjis of the Royal Aitillt*y Institution. 
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The reason why this system is tolerated is that the idea of pa- 
trol boats is in bad favor. It is considered that: — 

(i). — They will rush back through the defenses in company 
with hostile craft. 

(2). — They will be destroyed, and therefore their crews are be- 
ing sent to their death. 

Our coast fortresses are however limited in number, the ques- 
tion is a local one, and examination appears to show that such a 
course is, in the majority of cases, unnecessary, for there are 
neighboring creeks and shallows to run into, and to work from 
altogether. 

Local conditions will decide the exact arrangement of such 
vessels, there is however no question that provided all approaches 
can be seen they should lie still. 

At sea, nofhing but darkness prevents a full view, and all who 
have watched for boats at sea know that it is movement that be- 
trays, either by the mere fact of motion or by flare or wash. 

Most coast fortresses will be attacked but once, what is the 
possible loss of a few boats compared with the disastrous moral 
effect which would be caused by a successful surprise by the ene • 
my, putting aside the actual loss in materiel. 

Will not this boat system also save from annoyance by a few 
hostile boats, who, it may be, have no intention of actually at- 
tacking. Such boats approaching in the dark might well be put 
out of action by a few well directed shots from friendly boats ly- 
ing quiet. 

The necessity of using boats by day or on light nights will de- 
pend on the view obtainable from shore; if they work as they 
should from creeks and shallows outside the defended port, they 
can be ordered out at short notice by telephone and back to their 
bases by lamp or flag without the liability of letting in an enemy 
by mistake. 

The difficulty of mutual recognition is inseparable from all 
scouting operations by night. The boats will be probably local 
in which case they will be well known. 

Should an enemy slip through these boats, the defense is just 
as well off as if they had not been there, as all the present ar- 
rangements will be at work. 

Summary : — (i). — Present system of security inadequate. 

(2). — Boats to be used as an additional and outermost line of 
observation. 

Journal 4. 
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(3). — These boats to lie as a rule, stationary, and quiet, avoid- 
ing anything that might betray their presence. 

(4). — To work entirely from neighboring creeks and shallows. 

(5). — To retreat if seriously outnumbered to their own bases, 
otherwise to fight. 

II. 

NAV^AL ATTACK. 

Major Callwell in his **Tactics of to-day" makes it plain that 
the power of concealing guns given by smokeless powder is an 
immense gain to the defense. 

It is now possible to conceal the position of our guns, not 
merely before they open fire, but ''n many cases altogether, es- 
pecially with coast defense guns, our enemy being always below 
us and restricted to the sea as regards his movements. 

With the heavy and elaborately mounted guns Ve can only 
conceal by such artifices as painting them an inconspicuous color, 
plapting screens, and making the outline of works like natural 
ground. With 6-in. Q. F. and under, we now know there is no 
need to tie them to one spot, and these latter should have, besides 
their regular coast moimting, a travelling carriage carefully de- 
veloped from those used in the present war. 

The mobility of these guns, the possibility of concealing them 
with, on the other hand, the accuracy and rapidity of fire obtain- 
able from a gun on a re^ailar coast mounting with auto -sights 
will make the disposal of these guns for harbor defense a diffi- 
cult problem which can be rightly solved only by careful local 
investigation. 

On high sites, auto-sights (and consequently regular coast 
mountings) will be used because (i) they are then accurate ; (2) 
concealment is much less necessary because ships can only fire 
on high sites from a considerable range when their fire is far less 
accurate. 

The vast superiority in weight of metal, and still more in num- 
ber of projectiles, possessed by the broadside of a modern battle- 
ship over that of a modern battery ashore, seems to point to con- 
cealment being of more importance for medium sites than rapid- 
ity of fire, but we must not lose sight of the fact that our local 
conditions may call for great rapidity of fire rather than conceal- 
ment; this would be the case if the works were built to prevent an 
enemy running past, rather than to deny the use of a harbor to 
him. In certain places it might be best to have alternative em- 
placements for the two tasks, some to resist running past, others 
to resist bombardment, and the 6-in. and under could be distrib- 
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uted as required, by the use of their field carriages, being re- 
moved from their mountings rapidly, by the use of some such 
arrangement as that used in the Royal Navy to run the guns on 
board. 

Concealment seems nowadays the only hope for low sites. Tt 
will be difficult of attainment in the ease of guns mounted for de- 
fense against raid by torpedo craft. These guns will need to be 
covered from fire by the solid parapets of the permanent works, 
or by specially constructed traverses. 

The permanent works where they exist, must be protected 
from capture by landing parties, by means of concealed support- 
ing guns which cannot be silenced and some of which should 
command the interior of these works. 

As regards the guns for defense against raid they are when 
possible placed in a withdrawn position where they are safe. 

(i). — Rai(fs. Torpedo-boat raids are little affected by recent 
developments. 

(2). — Running past. The enemy are more visible. The guns 
ashore less so. 

(3). — BombarJment, In the days of Nelson, ships often silenced 
forts on loiu sites. For a time this power disappeared owing to 
the few guns carried by ships and the slowness of their fire. 
Alexandria appears to be an instance to the contrary, but it is 
generally admitted that good gunners would not have been 
driven from their gims by the damage inflicted. 

This power re-appearcd a few years ago owing to ships having 
Q. F. guns, and the forts practically none, and though some- 
what diminished it still exists /. <?., it would take a modern ship 
rather longer to silence a modern fort than in 1895, but should 
not take over y^ hour. 

If this be admitted, the neces.sity of a concealed and supporting 
armament is at once apparent in such places as have low site 
works, and that means almost all. 

The attack might nm something as follows: — 

8 a.m. Enemy signalled. 8 miles. 

8.15. Enemy (4 battle-ships) 6,000 yards. The defending 

B.L. and 6-in., 4.7-in. and 12-pdr, Q.F. open fire. 
8.23. Enemy 3,000 yards, somewhat mauled. 
8.27. Enemy anchors, 1,000 to 1,500 from known works and 

pours in terrific fire. 
8.40. Parapets and neighborhood of works tremendously 

knocked about. Works have been silent since ships 

anchored. 
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Heavy and continuous fire has been hulling ships from 
guns mostly quite concealed and all dispersed. 

8.40. Torpedo attack by boats, which had kept sheltered by 
to ships. These on getttng nearly in are heavily fired on. 

9.40. (X.B. — Nothing" mounted on the permanent works 
could have fired at all). Attackers sink some exposed 
colliers, but have to retire, most of their boats sunk. 
Attempt to storm works by landing parties. This fails 
because the landing parties are under fire from the 
concealed guns as soon as they come on deck to get into 
the boats, also all the way ashore, and particularly on 
landing. 

The fleet have tried to locate these guns with little suc- 
cess but considerable expenditure of ammimition. 
Landing parties attack but are beaten off, provided the 
works have good gorge defense. This I shall attempt 
later to jjhow is absolutely necessary nowadays. 
It is assumed that a good mine defense exists, firing 
station concealed like Q.F. batteries for defense against 
torpedo-boat raid. 

9.40. Enemy decides to draw off. 

10 a.m. Enemy out of fire — has .suffered very heavily in men 
and lighter guns. Ammunition nearly expended. 
The heavy B.L. in permanent works however got in a 
few very effective shell just before enemy anchored, 
and during his retreat, also at one period, when his at- 
tention was diverted to the dispersed armament. 

Without the dispersed armament the result would have been 
different. Undisturbed by fire the enemy could land a strong 
party with guns, and any force of infantry in neighborhood of 
works could be driven off by gun fire from ships, the guns land- 
ed could prepare to support the attack on the gorges of the 
works. 

It is noteworthy, taken in connection with the dispersion now 
necessary in infantry attack, that a modern battle-ship — broad- 
siiie on — presents a target equal to the infantry of a whole division 
(8 battalions) drawn up in mass on a front of two companies. 
End on to a brigade in column of half companies. 

These to guns with angle of descent, 3°. 

To howitzers, angle of descent, 45° the targets appear as fol- 
lows: — 

Broadside on ^u battalion in ^i column. 
End on, (no special infantry formation). 
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III. 
DELIBERATE ATTACK. 

This would include combined Naval and land attack. Any at- 
tack by the Navy on the coast works, would take something the 
form of that above described and need not be further spoken of. 

The problems to be solved in the defense of our land fronts 
have received scanty public discussion. 

It has been felt that the rear of our coast fortresses was de- 
fended by the Home Army, besides a local field force, and that 
they could not fall by land attacks unless the Home Army were 
itself defeated in which case the loss of a coast fortress would add 
little to the general disaster. 

Assuming it possible that 30,000 men with guns, could be 
landed within 20 miles of a coast fortress, 24 hours before a force 
of 40,000 with guns could be brought up and organised to attack 
them, the 30,000 could take up a covering position with 15,000 to 
20,000 as required leaving the rest to attack the fortrCvSses, 
which they need as a base of operations where reinforcements, 
and supplies, can be landed to prosecute the invasion. 

The Tugela battles show us that the retaining power of mod- 
ern weapons enables a body of troops to hold twice their number. 
This power of course favors in the case imdcr consideration, (i), 
the enemy as regards beating off relief ; (2), the fortress as re- 
gards its defense. 

It must be assumed that the enemy will be provided with 
heavy mobile guns corresponding to our 6-in. and under, and the 
line to be taken up by the defenders of the land face of the for- 
tress will need to be drawn with a radius of about 4 miles from 
the principal objects to be defended, giving a total length— as- 
suming the line to be semi-circular — of 12 miles and needing at 
least, 10,000 men with superior mobility and thoroughly well 
placed. 

It is plain that, for the garrison of the fortress to take full ad- 
vantage of this retaining power, they should thoroughly know 
the best position to occupy, for all arms, and have frequently 
practised not merely the occupation of this pOvSition, but the re- 
ceiving of an attack in it, without which weak points cannot be 
discovered. 

Though we may say that such manoeuvers are by no means 
unknown we are far from having attained to the stage above 
sketched out. In. the future, too, guns such as the 6-in., 4. 7 -in., 
and 5-in. with 8-in. and 6-in. howitzers should have a more im- 
portant share of such a defense and the R. G. A., who would 
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man them, have had little or no practice in the work; these 
should know all ranges which should be also marked, and should 
where possible do actual practice. In the case of howitzers, it 
should be by no means hard to practice, as there is no ricochet. 
The Nation needs to be taught to put up with some inconvenience 
in order to j^ive its troops a fair chance to attain real efficiency. 

To be attacked on the land side of a coast fortress assumes the 
temporary command of the sea by the enemy. This often 
involves both flanks of the land defense line being open to enfi- 
lade and probably to reverse fire. 

The possibility must also be considered of parties being landed 
in rear of either flank to rush the works, or co-operate in an 
attack made on that flank by the enemy's field force. 

In this connection the open gorges of our modern works are 
surely wrong; they should of course not have a bank or wall close 
behind the guns to burst shell, bit should have a strong parapet 
well back. 

The question of defending the flanks of the land face is a most 
serious one. We have in Ladysmith an excellent example, for 
the position of our troops closely resembled that of our troops 
defending the land face of a fortress, the shore being roughly 
the little river and the sea being the open plain to Bulwaan 
which itself represents the hostile ships carrying heavy guns. 
With a real coast fortress however the hostile ships would be 
infinitely more formidable than Bulwaan, and it becomes obvious 
that the flanks of the line must be protected, not by mere field 
works, but by works having thoroughly safe bomb proofs, and 
the positions near the flanks must be thoroughly traversed. All 
this needs to be done in times of peace. 

There was but one position at Ladysmith ; the loss of Wagon 
Hill and Qesar's Camp meant the loss of the fortress, and so it 
would be in case of our coast fortresses. 

COMMUNICATIONS. 

The natural features of coast fortresses, generally, make com- 
munications difficult; the fortress is frequently divided up by one 
or more rivers. Marshes also are found and water meadows. 
These though helpful in the defense of the coast works, are of 
doubtful advantage when we consider the possible need of 
quickly, as at Ladysmith, reinforcing one flank of our horse- 
shoe defenses from the other. 

The low command of the land near many harbors exposes our 
communication to fire from seaward. 
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Special arrangements such as light railways, bridges, steam 
ferries, etc., are necessary, and near the flanks, covered ways 
should be constructed. 

VALUE OF A 2ND POSITION COMMANDING THE 1ST. 

This we have found to our cost in the present war. Now that 
we may hope to have on the land face of our fortresses guns 
efficient up to 10,000 yards, we should be able so to place them 
as to render the occupation of the sea face works, impossible by 
the enemy. 

The dispersed mobile 6-in., 4.7-in. and 12-pdr. facing usually 
seaward, already spoken of, as defeating the purely sea attack, 
may be able to effect this alone, but if not, some on, or near, the 
land face can do so. 

NAVAL CO-OPERATION. 

Assuming the defenses of harbors to remain under military 
control, we have in our present power of disposing and conceal- 
ing heavy Q.F. guns a sphere, in which, as shown at Santiago, 
and particularly at Ladysmith, the Navy can be of the utmost 
assistance in certain cases to the military, for should damaged or 
overmatched war-ships be shut up in the fortress, their Q. F. 
armament can be quickly landed, and disposed for defense, on 
either face as most required. 

GENERAL COAST DEFENSE. 

There has always been feared the bombardment of coast towns 
and hostile landings on the low lying lands on our coasts. We 
may say that now such things are infinitely harder than of old. 

A few years ago experiments were made with a 40-pdr. on a 
truck, specially arranged to fire from the truck. We have now 
proved that 6-in. Q.F. guns can be fired from a mobile carriage, 
and in one hour from the time an enemy was signalled, dozens of 
such guns, if made ready in peace, could be detrained at the 
spots most often mentioned in this connection, with some 
thousands of troops armed with magazine rifles. 

Such guns concealed as they now can be, and placed out of 
range of similar guns on board ship, could surely make the land- 
ing of troops and stores impossible, and the advance of troops 
against them, would be worse than the advance at Colenso. On 
the other hand, once an enemy has secured a lodgment with a 
good position facing landwards, he is far harder to dispossess 
than of old. 
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In the above, '^Thoughts on Coast Defense" it has been nec- 
essary to assume more or less absence or failure on the part of 
the fleet. The question as to whether such absence is probable 
etc., is not gone into. 
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ARTILLERY MATERIAL. 



Knipp z2-inch, 40 Calibre Coast Defense Gun. 

It is stated that this gun is capable of penetrating the thickest and most 
modern type of armor, forming the protection of ironclads, at any distance at 
which the latter would attempt to destroy coast defense works. The gun is 
of special crucible steel; it is formed of a tube strengthened with jackets and 
coils, and is fitted with the Krupp self -arming breech mechanism. The cart- 
ridge-case acts as a gas-check. The gun is fired electrically, or by hand by 
means of a firing line. 

Length of the gun 12.200 m. (40 ft.) 

Weight, including breech-block 50,300 kg. (49 tons 10 cwt.) 

The gun recoils in a cradle; the latter is provided on the sides with two trun- 
nions, which pivot in the mounting cheeks. The recoil of the gun is checked 
by two hydraulic recoil cylinders, placed on the sides of the cradle, and which 
act in conjunction with two air-pressure cylinders, the latter running out the 
gun again in its firing position. The mechanism for elevating the gun and 
the lateral training gear are worked electrically or by hand, at will, as is also 
the mechanism for serving the gun with ammunition, and it takes but a few 
moments to pass from electric to hand working. The elevating device with 
electric motor and gear, is on the left side of the mounting; for elevating the 
gun by hand there are provided two hand-wheels, which operate toothed- 
wheel gearing and a toothed arc, the latter fitted underneath the cradle. 

TABLE I. — Ballistic Data of i 2-inch Gun. 



Weight of Pro- 
jectile. 


Weight of 

Smokeless 

Powder 

Charge. 


Muz/Je 
Velocity. 


Muzzle Energy. 


Greatest 

Range at 

93 Degrees 

Elevation. 


kgs. 
350 
445 


lb. 

771.4 
980.8 


kgs. 
132 
132 


lb. 

291 

291 


m ft. 
926 3038 
820 2690 


ton-m. ft.-tons. 

15,250 50,782 
15,250 50,782 


m. miles. 
20,100 12.49 
20,200 12.55 



TABLE II.— Thickness ok Armor Pkrkoratkd by i2-inch Armor-Pikrcinc; 

Projectiles. 







Weight of 


Projectile. 




Weight of Capped Projectile. 


Distance 
of Target 
from Muz- 
zle 


350 kg. 1 
(771.41b.) 


445 kg. 

(>8o.8 lb.) 


350 kg. 
(771.41b.) 


445 kg. 
(^80.8 lb.) 


350 
(771 


kg. 
.4 lb.) j 


445 kg. 
(980.8 lb.) 




Thickness c 
Iron Plate 

cm. 1 m. 


)f W rough t- 
Perf orated . 


Thickness of Ordinary 
Steel Plate. Perforated. 

cm. in. cm. , in. 


Thickness of 
Plate Pel 

cm. in. 


Krupp Steel 
rf orated. 


ra. 1 yds. 


cm. in. 


cm. 1 in. 


3000 3279 
3000 ai86 


105.1 41.37 
116 45.66 


110.6 43.54 

119.7 47.12 


73.8 29.05 
81 ' 31.89 


77-4 30.47 
83.6 32.91 


43 
46 


16.92 , 
18.11 


44.5 »7.5i 
47 18. so 


1000 1093 

1 

Near the 


127.5 50.19 
140 55" 


»2y-3 50.90 
140 55.11 


88.7 34.92 
97 3S-i8 


90 35.43 
97 ! 38.18 


49 
52 


19.29 ! 
20.47 


49.5 19.48 
52 ' 20.47 


muzzle. 




1 




i 




1 





In the Interal training actiun the gun turns rnund a pivot on a platform 
whii;ll rcvolvi's cm a ract-r fitted with stttl balls. The electric lateral training 



of tliL> gun is nbuiini'tl by thf i.Llimn.f a leviT wi>rkeii fn.ni the firing platform. 
LiitLTul training: to Ihf ri);iil iind tn the kit, lii'in the highfst to the lowest 
spiked, and iUI siiddun fbaiijjts in diiftti<m, are nbi, lined by this lever. Three 
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cranks with toothed -wheel gearing engaging the circular rack are provided 
for training the gun laterally by hand. Besides the usual sighting devices, 
the firing platform carries a range-finder. The ammunition consists of car- 
tridge cases with projectiles. The charge is driven home in the chamber by 
a loading device, situated at the extreme end of the firing platform; this is 
worked electrically or by hand, and is lowered when not in use. All the usual 
appliances have been provided to insure safe firing. The front part of the 
shield covering the gun is of hardened nickel steel plates, 135 millimetres 
(5.3 in.) thick; the rear and cover are of ordinary nickel steel, 50 millimetres 
(1.96 in.) in thickness. 

Normal height of the gun axis ...! 3.2(X) m. (10 ft. 6 in.) 

Elevation From 4 22 to — 4 deg. 

Lateral training Through 360 deg. 

Weight of mounting 79i7oo kg. (7S tons 9 cwt.) 

shield 90.500" ^89 *' I *' ) 

turntable and platform.. f»4,ixx) ** (63 *' o " ) 



it 



It 



234,200 kg. (230 tons 10 cwt.) 
Total weight, including gun 204,500" (2{>o " o ** ) 

The two annexed Tables I. and II. give ballistic data concerning this gun, 
and the thickness of armor a 12 -inch projectile is capable of perforating when 
fired normal with the plate. 

— Engineerings June^ 1902. 

Naval Ordnance.* 
By Lieutenant A. TRBVOR DAWSON, of London. 

It is true that there are other elements to the fightmg efficiency of a war- 
ship—speed, invulnerability, and radius of action, but gun-power must always 
be a dominant factor; there is only one class c)f naval ordnance suitable, and 
that must be the best obtainable for that purpose, irrespective almost of fi- 
nancial considerations. 

The urgent lesson taught by recent naval warfare is the clamant need for 
quick-firing, high-powered guns, well protected by armor of the highest resist- 
ing quality. 

As an instance Of the inferiority of some of our comparatively new cruisers, 
a comparison is made on Table I. of the aggregate energy of the guns of H. 
M. S. Diadem, which was launched in 1S96, and of H. M. S. Hague, practically 
of the same size, now being fitted out at Vicker's Naval Construction Works 
at Barrow-in Furness. The basis of comparison is the most accurate one of 
the striking energy which the guns develop, when utilised to the best advan- 
tage in a given time. For this comparison the velocities of the 6-inch gun of 
the Diadem and Hogueavi} assumed to be respectively 2,150 and 2,550 feet per 
second, giving energies, at 3,<^k) yards range, of 1.4 16 foot-tons and 1.996 foot- 
tons, and the velocity of the 9.2-inch gun is 2,720 feet per second, representing 
an energy of 11,564 foot-tons at 3,o<x) yards. The rapidity of fire obt;iined is 
indicated in the table. The 12-pounder guns and those of less calibre are not 
included, as their power in determining the issue of an action at long range 
would be small. The result of the comparison is that the total striking energy 
of the Hague is almost double that of the Diadem. 

* Extracts from paper on this s.ibject read before the Inslilution of Mechanical Em gineers, 
England. 
ReprinteJ by permission from Proceedings I. M. E., July k/ji. 
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On ist Class Cruiser Z?w^/// launched 

in 1896. 
16 6-inch g^ns with a muzzle veloc- 
ity of 2,150 f. s., and firing at the 
rate of seven rounds per minute, 
will give a total energy — 158,592 
foot-tons. 



This is surely a condition which calls for consideration, especially as it is 
but a fair representation of the increase in power of the guns of today. 

TABLE I. 

Total Energy per minute of the Guns of two Cruisers fighting at 

2,000 yards range. 

On Armored Cruiser Hogue launched 

in 1900. 
12 6-inch guns with a muzzle veloc- 
ity of 2,550 f. s., and firing at the 
rate of nine rounds per minute, 

will give an energy of 215,568 
foot -tons. 

Add 
2 9. 2 -inch guns with a muzzle veloc- 
ity of 2,720 f. s., and firing at the 
rate of 3 J rounds per minute, 
will give an energy — 80,948 foot- 
tons. 
Total Energy — 158,592 foot-tons. Total Energy— 296,516 foot-tons. 

This comparison is made on the assumption that the service explosive— 
namely, cordite — is utilised; if, however, nitro -cellulose powder were used in 
the more modem guns of the Hogue^ which are equally well designed for its 
use and would have a much longer life, notwithstanding the increased energy, 
the twelve 6-inch guns would then have a velocity of 2,800 f. s., and, firing at 
the same rate, would g^ve an energy of 259,740 foot-tons; and the two 9. 2 -inch 
guns would have an energy of 91,966 foot-tons, firing at the same rate and with 
a velocity of 2,900 f. s. The total energy of the Hogue w^ould thus become 
351,706 foot-tons, as against 158,592 foot-tons of the Diadem^Si condition 
which can be easily realised when manufacturers are given the necessary 
orders. 

THE STRUCri'RE OF GINS. 

Two general systems of construction are adopted by most naval powers — in 
the one, the gun is entirely of steel and in the other of steel and wire. Great 
stress cannot be laid on the advantages of the one system over the other. 
At the same time the author is of the opinion that, by the proper application 
of wire, the highest possible efficiency in construction can be obtained owing 
to the greater possibility of varying the tension of the wire and tubes with 
greater theoretical accuracy than is possible with solid steel construction. 
Steel as wire is much the strongest form of this metal. 

THE BREECH BLOCK AND OBTURATOR. 

Screw versus Wedge Plug. — The wedge system has been adopted generally 
in Germany and Austria, and many of the smaller countries of Europe and 
South America. The breech screw form is much more generally utilised, 
having been accepted by Great Britain, France, the United States, Russia, 
Spain, Italy, etc. Indeed it may be considered the best form of breech clos- 
ing device at present in use. 

The design of the screw mechanism depends principally on whether it is 
desired to utilise a metallic case obturator or the plastic pad system. In both 
cases, however, the form of breech screw used is to a great extent a govern- 
ing factor, and is of great importance. The type of screw invented by Mr. 
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Axel Welin, a Swedish Engineer, is the one at present mostly used in modern 
artiller>' mechanisms,' the British Government having generally adopted it, as 
well also, as the United States of America, while several other countries have 
equipments now under experiment. 

Metallic versus Plastic Pad Obturation. — The objections to the case sys- 
tem are: — (i) The rate of fire is considerably reduced owing to the necessity 
of handling very heavy cartridges and of withdrawing the case after firing. 
(2) There is a chance of failure of the case which, when it occurs, puts the 
gun out of action. (3) The extra weight necessary to be carried on board 
ship. 

All these disadvantages are overcome by the use of a suitable plastic pad 
form of obturation, an efficient type of which has been evolved after much ex- 
periment, by Messrs. Vickers, Sons and Maxim. As a result of its use the 6- 
inch gun under the most favorable conditions attained a rate of fire of eleven 
rounds per minute, and the 7. 5 -inch gun, firing a 200-lb. shot, a rate of fire of 
8 aimed rounds per minute. The range was 1,100 yards, and all the shots 
struck within a metre square of the target. Such results haue never been ob- 
tained with mechanisms entailing the use of the case system of obturation, 
and the author has no hesitation in pressing upon general notice the great ad- 
vantages obtained by the quick-firing plastic pad system of obturation. The 
system is equally applicable to guns up to the largest calibre, and a rate of 
fire of I round every 15 seconds has been obtained w^ith this form of mechan- 
ism with a 9. 2 -inch gun, which starting with the gun loaded, means 5 rounds 
for the first minute of firing. Similar rates of fire from all heavy artillery on 
board ship would have such a moral effect as to influence the final issue of an 
engagement. 

KKKECII MECHANISM. 

There are several features common to the breech mechanism of the 12- 
pounder 3-inch gun, 6-inch quick-firer, and the 9.2-inch and 12-inch breech 
loader. The mechanism is of the Vickers single movement type, whereby one 
motion of hand lever or band- wheel performs the separate actions involved in 
the opening or in the' closing of the breech. The one action locks or unlocks 
the breech plug, sw^ings it in or out of the gun. and in opening or closing ac- 
tuates the firing gear. In all cases the breech block is of the Welin type, and 
is mounted upon, and free to turn on a carrier pivoted at the right hand side 
of the breech. The breech plug, because of its shortness, can be swung clear 
of the breech without longitudinal travel or curvature within in the breech. 

THE MOTIVE POWER FOR WORKING LARGE GUNS WITHIN TURRETS OR BARBETTES. 

Hydraulic versus Steam, Air, and Electric Motive Power. — The mounting 
for the gun is as important as the g^n itself or as its breech mechanism, be- 
cause upon the efficiency of its mounting the rate of fire depends. The struct- 
ure, while extremely mobile, must be sufficiently strong to transmit to the 
ship the strains that result from the enormous energies developed when the 
gun is fired. The rapidity and accuracy of aimed-fire are controlled to a large 
extent by machinery— the elevating and training-gear, the means of supply- 
ing the g^n with projectiles and powder, the hoist, the rammers, etc. The 
motive power by which this machinery is operated considerably influences 
the general efficiency of the mounting, and on this point there is much differ- 
ence of opinion. The author is much inclined in favor of hydraulic power for 
the general operation of the mounting, in preference to electricity, compressed- 
air, or steam. 
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('.IN MO.NTINC.S. 

After due consideration has been given to strength and adaptubility, the 
principal point in the general arrangement of gun.rmountings, as in the mech- 
anism of the gim itself, is to obtain the highest possible aimed rate of fire. 
The Vickers arrangement admits of the gun being loaded at any angle of ele- 
vation, and the loading is quite independent of the laying of the gun. In 
earlier types it was necessary after the gun was tired to elevate it again to a 
fixed angle m order to ro-load. This not only threw the weapon off the line 
of sight but took quite an ap]Meciable time to perform, reducing the possible 
rate of aimed fire in a given time. 

^,2-inch Gun Barbfite AfountifijS^.—Ow Fig. 23, there is illustrated the equip- 
ment for a medium calibre gun specially suited for armored cruisers, which, 
for its size, has attained the greatest rate of fire of any gun at present 
mounted in H. M. Navy. This is a y. 2-inch equipment, which is to all practi- 
cal purposes similar to the guns Messrs. Vickers, Sons and Maxim have now 
under manufacture, with their mountings, for the Turkish battleship Afessu- 
dijeh. A general description of the mounting is given, as it is of special con- 
struction, and is capable of attaining a rate of fire of five rounds jjer minute. 
The mounting itself would not produce this extraordinary rate of fire; it is 
due to the construction of the breech mechanism, in combination with the 
general arrangement of the mounting. The breech mechanism can be oper- 
ated, either in opening or closing, in about two seccmds, so that very little 
time is wasted in performing the whole operation. Neither hydraulic nor 
other mechanical device is needed, as the arrangement of levers gives ample 
power when worked by hand. The following is a detailed description of the 
mounting: — 

The turntable A is built up of steel plates and angles. The upper roller 
path a is riveted to its under face and machined u]^ true in position. The 
lower roller path h is secured to a machined surface on the floor of the bar- 
bette. The rollers BB are provided with flanges at both ends to take the hor- 
izontal thrust, and are bound together by a ring of plate steel to which the 
roller axles are attached. 

The turntable is arranged to be rotated either by hydraulic or hand power, 
the former by means of a three cylinder hydraulic motor F, gearing with a 
rack E attached to the lower roller path, and the latter by means of handles 
IJ situated on the gun platform. The shaft carrying the pinion which gears 
with the training rack is arranged vertically, and carries two spur wheels /",, 
/"j, loosely therecm, to one of which is geared a pinion (m the shaft of the hy- 
draulic motor, and to the other is geared a pinion ccmnected to the hand gear. 
The wheels are connected to the shaft by means of a clutch ^, so arranged 
that only one can be in oj^cration at the same time. 

A hand brake is provided for securing the turntable when changing from 
hydraulic to hand power, and I'ice versa. The hydraulic motor is controlled 
from the sighting stat'on by means of the hand wheel N. 

The gun is mounted on a slide frame S built up ot steel plates and angles, 
provided with bearings upon whicli the gun slides during recoil. The slide 
frame is suj)ported by trunnions on bearings^'- in suitable brackets G secured 
to the upper parts of the turntable. 

The recoil presses H, two in number, are fixed to the slide frame. These 
presses are provided with pistons and rods //, the latter being attached to the 
lug band C secured to the gun, and arranged to slide on a prolongation of the 
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slide frame. The presses have an orifice of .varying area to allow the liquid 
in the cylinder to pass from one end to the other during recoil at an approxi- 
mately constant pressure. 

The gun is provided with two rows of recuperator springs placed inside the 
slide frame, which hold the gun in the firing position, and are of sufficient 
power to return the gun after fire to the firing position at all angles of eleva- 
tion. Suitable arrangements are made in the recoil cylinders to prevent the 
shock when returning to the firing position with the gun horizontal or de- 
pressed. 

The gun is arranged to be elevated either by hand or hydraulic power. 
The elevating press P is secured to the turntable below the gun, and is 
connected by links p to the bracket R on the underside of the slide frame. 
The press is controlled by a lever // from the sighting station. Hand wheels 
are provided at the sighting station for elf vating by hand Ij, Jind also from a 
secondary position in the gun platform I^. They are connected by worm and 
other gearing to the elevating arcs K attached to the underside of the slide 
frame, two pinions q on the worm wheel shaft being geared thereto. An au- 
tomatic arrangement is provided for disconnecting the hand gear when the 
hydraulic power is employed. 

Automatic sights ss are provided on the gun mounting, and an indicator 
situated at the sighting station shows the position of the mounting relative to 
ship when training. 

An arm Q attached to the gun-slide supports the loading tray Lj, on to 
which the projectiles are placed for loading. The mechanism of the loading 
apparatus is such that the projectile always remains parallel with the axis of 
th© gun when the tray with shell is swung into the breech of the gun. 

9 

From the under floor of the turntable a trunk T, is arranged to extend 
down into the interior of the ship to the level of the ammunition chambers. 
It is rectangular in section, and the interior is used as a passage-way and 
hand. up. The guide rails rr for the ammunition hoists are fixed to the out- 
side. A platform T.^ is attiiched to the underside of the turntable, and re- 
volves with it, from which a ladder L, extends to the gun platform; it may be 
used for carr^'ing the spare ammunition for handing up. 

The projectiles are delivered (m one side of the gun, and the powder 
charges at the other, one projectile and two half-charges being conveyed at a 
time. The shells slide down an inclined through Tg from the cage to a ccm- 
venient position at the rear of the gun, from whence they are lifted into the 
loading tray. The powder charges are carried round by hand to the rear of 
the gun. Both hoists are worked by hydratilic presses. 

The projectiles and powder charges in case of necessity can be raised by 
hand through the ladder ways to the gun platform. 

The mounting is enclosed by a shield M, securely attached to the upper 
floor of the turntable by plates and angles. It is j)rovided with a sighting 
hood, and is fittea with a leather apron /// with screws and brackets for mak- 
ing it water-tight with the barbette. 

I'ROJECTIl.KS AND I'KOI'KI.I INC. TOWDKHS. 

The author, from exj^erience, greatly favors the application of a cap to all 
armor-piercing projectiles for \ise against mf)dern armor, although the advan- 
tages of the capped projectile against c()ni]:)aratively soft armor are not real- 
ised to any serious extent. Recent developments in (Germany show that they 
are about to use capped projectiles, and Messrs. Krupp, of Essen, are recom- 
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mending one of their own construction, which greatly improves the armor- 
piercing power of the shell. 

The types of armor-piercing shell are so numerous that no attempt can here 
be made to enter into details, but so great is the importance of the really 
armor-piercing shell from the naval point of view — the penetration of the 
ship's side when the projectile hits being so supremely important— that no 
money should be spared to secure the very best obtainable. Really regular 
and reliable results are only to be ensured by the best forged steel, and not 
from shells made from castings unforged. 

Next in importance to the armor-piercing or semi-armor-piercing shell come 
the large capacity shells for carrying a high explosive. For this purpose 
Germany and France, like Great Britain, make use of picric acid, but the 
Russian Government is utilising gun-cotton in shells up to ii-inch calibre. 

In regard to propelling powders for guns there is not much difference of 
opinion, except in Great Britain, as to the most suitable compound; most 
countries have adopted or are about to adopt a nitro-cellulose powder. In 
the use of explosives for heavy artillery, Great Britain, Italy and Austria are 
only countries which have permanently retained the nitro-glycerine form, 
whereas Germany, France, Russia, the United States, Spain and Japan util- 
ise nitro-cellulose powder. 

And this raises the question of the velocities of guns. The value of in- 
creased velocity is shown by the fact of the dangerous space of an object 30 
feet high at a fighting range of 2,500 yards being increased by 162 yards in 523 
yards when the muzzle velocity is accelerated from 2,500 to 2,700 feet per 
second. The former velocity is obtained with cordite, and the latter with the 
nitro-cellulose powder in the i2.inch B. L. rifle. 

With the 6-inch guns, the dangerous space for this range is increased from 
226 yards to 465 yards for a target 30 feet high, when the velocity is increased 
from 2,160 to 3,000 feet per second. 

These special cases establish the importance of high velocity in modem ar- 
tillery whereby errors in range need not involve the missing of the target if 
the gtins are of the highest possible energy, which means low trajectory and 
consequently an extended danger zone. 

A Handy Computer. 
By Captain GEO. W. GATCHELL, Artillery Corps. 

In order that coast artillery fire may be most effective it is necessary that 
there should be no delays which shall reduce rapidity of fire. One essential 
then is that corrected data shall be furnished fully as fast as the guns can be 
loaded and aimed or laid. 

One great source of trouble, involving both error and delay, has been the 
summation of corrections and determination of the corrected range and azi- 
muth. This has been due to the fact that even the best enlisted men could 
not add and subtract as quickly as desired, and would make mistakes, espec- 
ially if they tried to work quickly. 

With the idea of finding some way of getting accurate results, and that too 
more quickly than hitherto, a computing device has been prepared for the use . 
of the 24th Company, Coast Artillery. This device has now been in use about 
three months, and it is because it has answered its purpose so well that the 
following description of it is published, so that any one who desires may make 
one for his own use. 
Journal 5. 
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The device is very simple both in construction and in operation; moreover, 
any officer, with a little help from a company mechanic, can make one, and 
any fairly intelligent enlisted man can operate one. 

To make the computer, proceed as follows: — 

Make, of light wood, nine straight strips, 15'' x 0.4^^ x 0.3^^ when carefully 
planed. Fasten five of these to a light wood backing 15'^ long, in positions 
that are parallel, allowing a little over 0.4'' space between them, so that the 
other four strips can be placed in, and be easily moved back and forth in 
these spaces. 

Mark the movable strips as shown in fig. i, allowing 0.25^^ for height and 
0.3'^ for width of portion occupied by each figure. 

Place all strips in position as shown in fig. i. Take a piece of card-board 
long enough to just cover all and wide enough to allow the edges to be secured 
to the wood backing. 

In the card-board cut slits o.i" wide, so located that when the card -board 
is fastened in position, these slits will be directly over the spaced or unfigured 
portions of the movable strips of wood. Make the length of these slits as in- 
dicated in fig. 2, and enlarge them at the proper points so as to uncover the 
o's at the centers of the movable strips when the strips lie in position with 
their ends flush with the ends of the wood backing. 

Prepare a metal strip as in fig. 2, o.ys''' wide with openings 0.3'^ by 0.25" so 
cut that when this metal strip is placed across the center of the device its 
opening will reveal the o's on the movable wooden strips through the openings 
of the card -board, as indicated in fig. 2. 

Secure the card-board and the metal strip, and then mark the card-board 
near the slits as indicated in fig, 2. 

Next prepare a small hand tool for operating the device, by taking an ordi- 
nary awl and flattening the point for about 0.2'^, being careful not to spread 
it to a width over o.i^^ 

Fig. 3 shows the device completed, and as it might look after use in deter- 
mining a corrected range. 

For determining a corrected range the device is operated as follows: — 

Suppose the uncorrected range to be 7684 yards and the following corrections 
are to be applied: — 

AXforAV —185 yards. 

AX for AC + 169 •* 

AX for tide +15 " 

A X for wind — 23 *' 

A X for travel of target -1-29 " 

A X per difference chart — 45 *' 

Take the hand tool and place its point on the mark in the slit opposite 7000 
and move the wood strip down till the tool strikes the metal strip. Do the 
same for 600, 80 and 4 and the range 7684 will appear through the openings of 
the metal strip. 

(Note that movements of the wood strips down give additive results while 
motion up g^ves subtract! ve results.) 

Next, to correct for — 185, move up the proper strips for 100, 80 and 5, and 
7509 will appear. Then in a similar manner make corrections for -h 169, — 23, 
+ 29, — 45, and 7634 will appear. Glancing at the uncovered ends of the 
wood strips it will be seen that on the units strips one o is in sight at the lower 
end. 
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This signifies that one ten is to be carried, — that is that the tens strip must 
be moved down one space. Doing this the corrected range 7644 appears. 

The appearance of one or more o's above or below the card-board cover in- 
dicates that the next strip to the left must be moved up or down as many 
spaces as there are o's showing. In making this correction, or adjustment, of 
the strips, always work from right to left. 

The device and its operation are so simple that any further explanation or 
example seems unnecessary. 

Specifications Regarding Quick-Firing Gun for Heavy Field Artillery. 

Prepared by The Bethlehem Steel Comhany. 
john f. meigs. engineer of ordnance. 

1. The gun will be Q. F., with shield, carriage, and hmber, and, when the 
latter is packed with 30 rounds of ammunition, the total weight behind the 
team will not exceed 4260 pounds. 

2. The weight of the projectile is 18 pounds, its calibre 3.2 inches and its 
muzzle velocity would be 1630 feet. This, we estimate, will give a good re- 
maining velocity, and will render the fire of shrapnel effective up to 6,000 or 
7,000 yards range, with an elevation of about 16 degrees. 

3. The rapidity of fire will depend very much upon the nature of the 
ground, and upon the quickness with which smoke will be blown away, and 
upon other conditions beyond the control of the gunner, but with the long re- 
coil provided, and the considerable weight of the equipment, the rate of fire 
should be very high. 

5. Unless otherwise provided, the breech mechanism will be of the con- 
tinuous type, lever motion, and will be fitted for percussion firing. An ex- 
tractor will be provided which will throw the empty case clear; and the am- 
munition will all be fixed. 

5. The arrangement of the sight will be as follows: — 
(a) The sight will not slip down during firing. 

(d) It will be capable of being re-set by the gunner, or by another number, 
with one hand. 

(c) The graduations will be simple, and. will be marked in yards and de- 
grees. 

{(f) The height of the sight can be kept correct by an additional number, if 
desired, so that the layer's only duty will be to keep the sights on the target, 
without taking his eye from the line of sight. This special arrang^ent, in 
case it is desired to disuse it, will leave the sighting arrangements just as they 
arc usually on guns. 

(g) A telescope will be provided with movable internal cross hairs, with a 
magnifying power of about 8 and a field of about 4 degrees, which can be 
placed on the tangent sight at will. 

(/) A level, with a prism arranged so that the bubble may be conveniently 
watched by the layer, will be provided on the top of the sight bar. 

6. Open sights, with arrangements for drift, will be provided with the 
telescope as an auxiliary. 

7. The recoil of the gun on the axle, when the gun is level, will be about 
60 inches. This recoil will be automatically, as the gun is elevated, dimin- 
ished to 40 inches at the extreme elevation. 

S. Springs will be use(l for the counter recoil, and will be applied directly 
to the gun, that is. there will be no fluid under j)rcssure, except during the 
actual recoil of the gun. 
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9. The wheels will be 56 inches in diameter, and will all be provided with 
roller bearings, and self-oiling arrangements. 

10. The traversing gear will admit of 5 degrees motion on each side of the 
center line. 

11. The shields will be of special steel a quarter of an inch thick, and 22 
inches wide, extending from 6 to 48 inches above the ground. 

12. It is not proposed to carry any ammunition on the gun carriage, unless 
required, though it could easily be put there, 

13. The line of sight of the gun will be from 40 to 44 inches above the ground, 
and the clearance by the lowest part of the carriage and limber, when limbered 
up, will be 22 inches. 

14. Travelling brakes are provided on the gun carriage, operated by lever 
from the gunner's seat. There will be two seats provided on the g^n car- 
riage, with footboards, unless otherwise desired. 

15. The weight of the caisson, packed, will not exceed that of the gun and 
can-iage. 

16. The ammunition being fixed, and three or more charges being easily 
handled, trays are not provided. If, however, these are required, they can 
be easily supplied. 

17. The wheels of the limbers and gun carriages and caissons are all 
identical. 

18. The total weights include the spare parts as shown in the drawings, 107 
pounds being allowed on the carriage and limber, and 148 pounds on the 
caisson and limber. 

19. The bursting. charge of the shrapnel will be in its base, and no bullets 
will be in its head. 

20. The shells and fuzes will be so arranged that they can be issued and 
carried fuzed. 

21. A time and percussion fuze will be furnished, to act up to the extreme 
range of the gun, and the fuze will be damp-proof, having a lead cap capable 
of quick removal covering it. 

22. The fuzes will be capable of being set and re-set rapidly, without the 
use of tools, and will be marked in yards range. 

23. The limber is shown with a five horse team, three at the pole and two 
in the lead. It is believed that these can pull as much as six hoi"ses, and, as 
indicated on the drawings, the five horse team would shorten the length occu- 
pied by about 12 feet. It will be observed that if at any time it is desired to 
do so, two horses could be hitched to the pole, as usual, a socket being pro- 
vided for a central pole, and the harness and single -trees being all laid out so 
that the horses could be hitched either way, as desired. 

Specifications Regarding Quick Firing Gun for Light Field Artillery. 

1. The gun will be Q. F., without shield (unless a less number of rounds of 
ammunition than we provide be sufficient), and for the complete gun and car- 
riage and loaded limber, when the latter is packed with 36 rounds of ammu- 
nition, and when a deduction of 107 pounds is made for special stores, the to- 
tal weight behind the team wnll be 3,150 pounds. 

2. The projectile will weigh 12.^ pounds, and its muzzle velocity will be 
1,700 feet. This, we estimate, will give an effective shrapnel fire up to 6,000 
ards, with 16 degrees elevation. 



1 82 PROFESSIONAL NOTES. 

3. Though this gun is lighter than the heavy gun, its balHstical require- 
ments being less, we would hope to attain as rapid a tire from it. 

4. The breech mechanism will be of the continuous motion, lever type, 
with percussion firing, and an extractor, which will throw the empty case 
clear. 

5. The calibre of the gun ^^^ll be 3 -inches. 

6. The arrangements with regard to the sight will be the same as in the 
heavy g^n. 

7. The recoil of the gun on the axle, when level, will be 48 inches, and it 
will be lessened, automatically, to about 36 inches as the gun^s elevation in- 
creases to its maximum. 

8. Springs will be used for counter recoil, and the springs will be applied 
directly to the gun. That is, there will be no fluid under pressure, except du- 
ring the actual recoil of the gun. 

9. The wheels will be 48 inches in diameter, and all wheels, as in the case 
of the heavy artillery, will have roller bearings and self -oiling arrangements. 

ID. The traversing gear will give 5 degrees deflection on each side. 

11. The line of sight will be 40 inches from the ground, and there will be a 
clearance under the lowest part of the carriage, when limbered up, of 18 
inches. 

12. A travelling brake will be supplied to the limber, to be operated by a 
man sitting there. 

13. The weight of the caisson, packed, will not exceed that of the g^n and 
carriage. 

14. Regarding the arrangement of ammunition, the remarks made regard- 
ing the heavy artillery will apply. 

15. The arrangement of the shrapnel, and of the fuzes, together with their 
limits of burning, will be the same as in the heavy artillery. 

The New 15-Pounder Quick-Firing Field Artillery Gun. 

We give herewith a full description with illustrations of the new German 
quick-firing field artillery gun of 3 -inch calibre, together with its carriage, 
which has been adopted for service in the British army, after a series of 
exhaustive trials at Oakhampton shooting ranges, during which its powers 
of range and accuracy, as well as the complete success of the arrangements 
devised for the absorption of the shock of recoil on firing, have been most 
satisfactorily proved. The difficulties which were encountered at the first 
onset, as regards the fragile character of the wheels and sundry fractures 
of the axletree beds and telescopic carriage trails, have been ascertained to 
be the result only of accidental defects in manufacture, or of local weakness 
in certain features, and such difficulties have been easily remedied. 

A technical description of the gun is as follows: — The material is nickel 
steel ; total length, 90 inches ; average weight, 737 pounds ; calibre, 3 inches ; 
length of bore, 85.79 inches, or 28.6 calibres ; diameter of chamber, front, 3.094 
inches, rear 3. 153 inches; length of chamber, 8. 11 inches; system of rifling, 
polygroove, twist increasing from one turn in 60 calibres at breech to one turn 
in 25 calibres at 5.8 inches from muzzle, remainder uniform, one turn in 25 
calibres ; length of rifling, 77.67 inches ; grooves, number 28, depth .0295 inches, 
width .237 inches ; means of rotation, copper driving band 

The gun is without trunnions, and consists of an A tube, over which is 
shrunk a jacket, secured by a steel screwed ring. Shrunk on the gun are also 
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two steel guide rings, the lower portion of the front ring being formed to re- 
ceive the buffer cylinder which is screwed into it. The portions of the guide 
rings which bear on the surfaces of the cradle are of bronze, and, together 
with a plane formed on the underside of the jacket at the breech, support and 
guide the gun during its travel on the cradle. The chamber is slightly coned 
to facilitate extraction of the cartridge case. 

The breech is closed by an interrupted screw, divided so that j^j turn locks 
or unlocks it. The center of the breech block is recessed to receive the firing 
mechanism, and is formed at its rear end with an interrupted rim, having four 
projections which engage in corresponding recesses in the carrier. In the 
rear face of the block is a groove for receiving the head of the securing pin, 
and in the rim a recess for the locking bolt. Secured by screws to the right 
hand side of the breech block, is a screwed toothed segment, in which a 
screwed pinion of the hand lever engages. 

The carrier which holds the breech block, is pivoted to the right side of 
the breech by the hand -lever pin, and contains the firing mechanism. The 
rear portion of the carrier is formed to receive a wedge, by means of 
which the gun is fired, and is provided at the end with a screw cover, which 
also holds in position a bronze bush, the latter forming a stop for the main 
spring of the firing mechanism. 

The two hinges of the carrier are provided with projections which strike 
against the short arms of the extractor, and actuate the latter. 

On the left of the carrier there is a projection containing a recess for the 
retaining latch of the hand lever and the locking bolt with spring and cover 
screw. 

Underneath that portion of the carrier which contains the firing mechanism 
is a safety arrangement by which the striker may be prevented from moving. 
This arrangement consists of a pin and spring, the latter being actuated by 
turning a milled head underneath. The letters F — fire— and S — secure — 
indicate corresponding positions. 

The extractor is pivoted near the carrier hinge by the axis pin ; at the end 
of the extracting arms are studs which engage with the rim of the cartridge. 

The firing mechanism consists of the firing pin, with striker point, which is 
scfewed on it, and secured by a set screw ; a striker guide, over which the 
main spring is fitted, and a buffer, or **rebound" spring at the rear. The 
striker is provided with a recess for a safety catch, and behind it another re- 
cess for the firing wedge. The hand lever for opening the breech is 
pivoted to the carrier by the axis pin, the latter being provided with 
a screw^. The handle is recessed to receive the small pivoted lever 
which works the retiiining latch, a spring being provided to insure the latch 
engaging when the breech is closed. The firing wedge is provided with 
a lanyard, the latter being fitted with a loop— for placing round the neck 
— and a wood toggle. The action of the mechanism is as follows: — 
Suppose the gun to have just been fired, on grasping the handle of the 
hand lever with the right hand, the lever is pressed in, and the retaining 
latch is thereby clear of the recess in the carrier so that the hand lever is un- 
locked. On moving the handle round to the right, the screwed pinion causes 
the breech block to revolve till the locking bolt moves forward, locking the 
breech bloch to the carrier. In this position the threads on the breech block 
are clear of those in the breech of the gun, so that the continued motion of 
the hand lever causes both to swing round together. When the block is clear 
of the breech, the carrier strikes the short arms of the extractor, causing the 
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latter to eject the empty cartridge case to the rear. A projectile and a cartridge 
are then inserted by hand, and on moving the hand lever round to the left, 
the breech block — which is still locked to the carrier— enters the breech and 
forces the projectile and cartridge *'horae." As soon as the carrier comes 
against the face of the breech, the locking bolt is pressed in, releasing the 
breech block from the carrier, so that the continued motion of the hand lever 
causes the block to revolve by means of the pinion, thus closing it securely in 
the breech. So soon as the hand lever is quite home, the retaining latch, 
actuated by the spring, engaged in the recess in the carrier. On inserting the 
firing wedge in the recess, and pulling the lanyard until the wedge is dear, 
the striker is drawn back and the main spring compressed, and at the moment 
of the wedge leaving the recess the striker is released and the gun fired. By 
a rebound action the buffer spring brings the striker clear of the point of the 
breech block To prevent the gun being fired before the breech is properly 
closed the striker is secured by a securing pin, which is only released when 
the breech mechanism is properly closed. 

Carriage. —The principal parts of the carriage are: — (i) Upper carriage 
with {a) hydraulic buffer, ( d ) running out springs, ( c ) sights. ( 2 ) Inner 
carriage. ( 3 ) Elevating and traversing gears. ( i ) : The upper carriage 
consists of a steel cradle— U section - supported in the center by a pivot, 
which fits into a socket in the axle of the lower carriage. The cylinder of the 
hydraulic buffer is contamed in the cradle, being screwed at the front into 
the rear lower portion of the fronl^guide ring of the gun. The cradle is closed 
by a steel plate containing a guide box for the cylinder. The cylinder con- 
tains in front a gland and stuffing-box to prevent loss of liquid. 

The rear end of the cylinder is closed by a screw having a filling hole 
and a filling screw. There is also a screwed recess — in the center — for the re- 
ception of a spring spanner. The inside of the cylinder has longitudinal 
grooves of decreasing width, so that the space for the flow of the liquid varies 
during recoil, the object of the grooves being to ensure uniform pressure dur- 
ing the travel. 

The liquid to be used to fill the buffer cylinder is best pure glycerin© — spe- 
cific gravity 1.26 — and the correct quantity is 8 J pints, the buffer being filled 
to its capacity. In order to test whether the bufl:er is filled, the gun is de- 
pressed and the tilling screw removed, when the glycerine should be seen. 

The piston is fixed at the rear end of the piston rod, and in order to control 
the resistance of the passing glycerine the edges of the front portion are only 
slightly rounded, whilst the rear portion is well rounded. In the rear end of 
the piston is screwed a tube closed at the rear end, and provided with grooves 
increasing in width towards the rear end. Over this tube comes the cover 
tube of the cylinder on the rebound, the object being to bring the g^n gently 
into firing position after recoil. 

Placed in position around and outside of the cylinder are five sets — of four 
each — steel wire springs which, after having been compressed in recoil — 
by the action of the front guide ring on the gun— return the gun into firing 
position. The five sets of running-out springs are separated from each other 
by four separating discs. 

In the front lower part of the front guide ring is screwed the pressure plate, 
which, by the forward movement of the gun, moves against an india-rubber 
buffer which also assists in checking the rebound action. 

The top sides of the cradle are protected by two lengths of sheet steel, to 
prevent the entry of either dust or rain, into the open space above the springs. 
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The two lengths of sheet steel are secured by screws to the guide rings, aR 
seen, and to the plane underneath the breech end of the gun. They are 
united at the sides, at the breech end of the gun. by a coverplate. 



1 

The cradle is sighted im the left side with fore and hind sights, as shown in 
the illustration. The fure sight consists of a steel pillar, having a pointed 
apex with a flat portion on the rtur side. The sight is fitted to a bracket on 
the cradle by means of a tupLT pin and nut 
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The rear sight consists of a curved sight bar — U section — provided with a 
crosshead, having a notched deflection leaf and traversing screw — giving i} 
degrees deflection right and left— and a sight socket which is fitted to a bracket 
on the cradle by means of a taper pin and nut. The sight bar is graduated 
on the rear face with a yard and fuse scale, and on the side face with a de- 
gree scale. The front face of the bar is provided with a rack engaging with 
the pinion in the sight socket. The socket has a milled head, and a drum 
graduated with a yard scale, which are fitted to the pinion spindle, and serves 
as a means of adjusting the sight bar. A slot in the outer casiug, and an in- 
dicator point engraved on the socket, are provided to facilitate reading the 
scale. 

An adjustable level is fitted to the sight bar immediately below the cross- 
head, and is provided with a rack gearing with a pinion and milled head on 
the sight bar. The level may be used as a clinometer. 

The lower carriage consists principally of an axle mounted on two wheels, 
and a tubular telescopic trail. Two seats, with guard irons, are provided for 
gun numbers to ride on, and also a seat P for the layer. In the center of the 
axle is a socket R for the reception of the pivot of the upper carriage. The 
trail is attached to the axle by two arms in such a manner as not to prevent 
turning motion of the axle. Outside the front portion is a rib, over which 
two recesses inside the rear portion are guided in closing the trail, the object 
being to prevent circular turning motion of the trail. At the front of the trail 
— under the breast of the carriage — is a space enclosed by a door, which 
serves for carrying certain small stores required for the service of the gun. 
At the rear end of the trail is a traversing lever S, which works in a slot, and 
can be folded down when not in use. There are also handles for lifting, a 
trail eye T, and a spade attachment U. At the front of the rear portion of 
the trail there is a strengthening ring containing a hole for a securing key, 
and at the front portion of the trail are two holes for securing key correspond- 
ing to the **long" and **short" positions. 

The traversing gear— for fine adjustment— is on the left side, and admits of 
3 degrees of traverse either way. It is fixed under the rear cradle, and is 
actuated by a hand wheel, the whole being supported by a bracket fixed on 
the head of the elevating screw and by two hollow arms with the axle. 

The elevating gear consists of an inner and outer screw, bevel pinion, and 
hand wheel, the whole being supported in a case, and works in bearings at- 
tached to the trail. 

Fitted to the trail on each side is an arm V, at the end of which is fitted a 
steel brake block. To each arm is fitted a steel tube— that on the right being 
screwed — -which are connected by a cross arm over the trail in front. On the 
right side in front of the seat is a hand wheel W, and another in rear X. On 
the left side in front of the seat are spring discs Y, by means of which both 
brake blocks can be put on together when either of the hand wheels is turned. 

Dimensions and other Particulars. 

Angle of trail, when telescoped out 8J deg. 

** " short 12} " 

Elevation, maximum, of carriage i6 " 

Depression lo ** 

Space required to turn in 23 ft.4in. 
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Weights, Cwt.qr.lb. 

Gun with breech mechanism 629 

Carriage without gun 12 2 o 

Limber with 32 rounds ammunition 14 2 o 

Wagon with 68 ** '* 22 i o 

Approximate weight behind traces, gun, and limber, 

ammunition 33 2 9 

Wagon and limber, ammunition 36 3 o 

Pressure of trail on ground 141 lbs. 

Weight at end of pole 30 lbs. 

Ammunition and ballistics. —Shrapnel shell. — Description of bursting charge 
in shell: — F.G. powder in chamber, and about ten cylinders of compressed F. 
G. powder in central tube. Lead bullets, 260 ; weight, about 42 to the pound ; 
diameter, about \ inch ; weight of shell filled and fused, 14 lb. 5 oz. ; weight 
of empty brass cartridge case, i lb. 7 oz. ; charge m cartridge case, 15.2 oz. 
of ballistic, in cords ; maximum time of burning fuse, about 20 seconds ; muz- 
zle velocity, at a temperature of 60 degrees Fahrenheit, 1640 foot-seconds ; 
pressure in the chamber of the gun, about 13 tons per square inch. An eleva- 
tion of 6 degrees 7 minutes gives an approximate range of 3600 yards, under 
the conditions quoted ; whilst the extreme elevation of 16 degrees gives an 
approximate range of 6700 yards, or nearly four miles. These ballistics, if 
maintained on service, may be regarded as an admirable exponent of the 
value of the gun, and of the forethought of our War Department authorities, 
and of their artillery advisers in securing .such a powerful and effective field 
gun. V —The Engineer^ May 16, 1902. 

BALLISTICS: ARMOR AND PENETRATION. 

Armor Plates Pierced. 

That modem guns and projectiles have defeated armor plate manufactured 
according to the best modern practice was proven at an interesting series of 
tests recently held before members of the British Admiralty at Eskmeals, 
England, under the auspices of Vickers Sons & Maxim, Limited. The prin- 
cipal tests were made on May 23 last, a preliminary trial having been con- 
ducted on May 9. A 6-inch and a 12-inch plate were completely perforated 
several times by means of 6 -inch and 7. 5 -inch Vickers armor piercing projec- 
tiles and shells provided with the Johnson cap. The plates were manu- 
factured according to the latest Krupp process, including cementation and 
subsequent hardening by chilling the face. 

The success of the trials was due to the Johnson cap, which is manufactured 
by Isaac G. Johnson & Co., of Spuyten Duyvil, New York City. Uncapped 
shots fired under the same conditions as the capped were shattered into frag- 
ments upon striking the plate. Another important feature of the tests was 
the superior showing made by the use of nitrocellulose as compared with cor- 
dite. 

The Johnson cap has been adopted by all of the powers excepting England. 
Previous tests have proved its efficacy in guiding shot and shell through armor 
plate, supporting and protecting the point of the projectile upon the hardened 
plate and enabling it to find its way into the armor. But never before the 
Eskmeals tests was a 6 -inch capped shot directed against a 12 -inch plate. 
The result of this first test, made cm May 9 last, was so satisfactory that it sur- 
prised even E. M. Johnson, the inventor, who was present at the time. Con- 
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sequently a more elaborate series of tests was arranged (or May 23, and the 
entire Admiralty Board, with but one exception, was present to witness the 



The plates were man 11 f:iL- lured uetordiiiK to the British Admiralty specifica- 
tions and a shot was fired at each plate in full aceordance with the Admiralty 
tests prescribed for the at'ceptanee <ir rejection of such plates. 

On May 9, the date i)f the preliminary test, throe shots were fired at the U- 
inch plate. Their effect is indicated on Fig. 1, being the two on the left and 



PROFESSIONAL NOTES. 189 

the middle crater shown on the right hand side of the plale. As will be noted 
from official report printed on another page, the first shot completely per- 
forated the plate. The projectile was broken up. the penetration measuring 



iS inches to the base of the shot and Z3J inches after removing the fragments. 
It was a 6-inch capped shot. The second shot fired was uncapped and was 
completely broken up. the penetration am ountinK to about 3} inches, the point 
of the shot remaining fused in the plate, The third attack was made by an 
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explosive shell from a ^.5-inch gun and fitted with the Johnson cap. The shell 
became imbedded in the plate, but was not fused. , After the successive shots 
were made on the same plate the shell became loosened so that a feeler could 
be inserted outside the shell for a distance of 11] inches showing that the 

capped shell neatly, if not quite, 
perforated the plate. 

In the tests of May 33 the same 
13 inch plate was attacked which 
has just been referred to, fhe 
first shot fired, which was the 
fourth shot of the entire tests, was 
a b-inch 10;. j pound Vickcrs ar- 
mor piercing shot fitted with the 
Johnson cap. It completely per- 
forated the plate, but remained 
imbedded in the wood backing or 
skin plate. The fifth shut was a 
6-inch standard loopound Firth 
armor piercing projectile without 
cap and having a striking velocity 
of s327 feet. It was completely 
broken up, the penetration amount- 
ing to 3 inches and the point of the 
shot remaining fused in the plate. 
A large piece of this shot rebound- 
ed and was found 30 feet in front 
of the plate. 

Three shots were directed at a 
6-inch plate, Fig. a, two of which 
were capped and one uncapped. 
The first shot was uncapped and 
was a plate test. It proved the 
plate to l>e fully up to standard, as 
no cracks resulted and the plate 
showed nu bul>;e in back. It was 
a 6-mch Vickers ioo-p«und armor 
piercing shot, possessing a striking 
velocity of 1995 feet. The projec- 
tile was entirely broken up, the 

• point remaining fused in the plate. 

The second shot was a 7.5-inch 
armor piercing projectile weigh- 
ing 305 pounds and capped, having 

Fig. 3. 6-INCH PHOJF.CT11.K AFTHH passim; a striking velocity of 1971 feet It 

THROUCH 6-lNCll PLATE. Completely perforated the plate 

and was recovered later, having 

plowed 30 feet into the sand in back of the plate. With the third shot, which 

was a 6.inch capped, the plate was again perforated, the projectile breaking 

up and pieces being found in the rear. The complete official report is given 

on pages 190 and igt. 

The Johnson cap is of forged steel, cylindrical in form, with its bottom 

cored out to fit over the nose of the projectile. A small groove is cut around 
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the point of the projectile to allow the cap to be fitted on. The cap is forced 
on with hydraulic pressure. The groove also prevents a rotation of the cap 
on the projectile. This groove is plainly seen in Fig. 3. 

— Iron Age^ July 10, 1902, 

Guns versus Armor Plates. 

No more disquieting news from a naval point of view could be conceived 
than that which establishes beyond any question the fact that armored plate 
manufactured according to the latest process, including cementation and 
subsequent hardening by chilling the face, has been defeated by modern guns 
and projectiles. A 6-inch plate and one of 12 inches in thickness have been 
attacked by the Vickers 6-inch and 7.5-mch caliber guns, with capped shot 
and shell, and on each occasion when these projectiles were used the plate 
was completely perforated ; and, apart altogether from the destructive power 
of the high explosives admitted in such shells into the interior of a ship through 
armor-plating, there is the equally disastrous effect of having the hitherto 
invulnerable water-line plating open to the sea. The ship's crew, the mech- 
anism protected by armor, and the bouyancy of the vessel are consequently 
endangered, and that, too, by the attack of guns moderate in size and weight 
and in power, because it is obvious that weapons of higher caliber — 9.2-inch 
and 12-inch — are proportionately more powerful. 

The Vickers Company have "for several years been experimenting, with 
most satisfactory results, towards the increase of ballistics in guns, without 
which even the capped projectile could not avail ; and with their 6-inch gun 
they have succeeded in developing a muzzle velocity of 3,000 feet per second, 
while for some reason which is not quite explicable our warships have been 
fitted with weapons in which the velocities have been limited to from 2,160 
feet to 2,500 feet per second. The difference is most marked, meaning, as it 
does, a striking energy at 2,500 yards range of 2,922 foot-tons as compared 
with from 1.515 to 2,023 foot-tons for the service weapons. Corresponding 
superiority might easily be recorded in connection with guns of higher caliber, 
but this one instance will here suffice. 

But an important contribution to the defeat of modem hardened arm<^r is 
the fitting of the shot or shell with a forged steel cap, which experience has 
proved protects and supports the point of impact upon a hardened plate, and 
enables the projectile point proper to find its way into the armor, len years 
ago Russist entered upon experiments with a so-called magnetic shot, in 
which the cap was secured to the projectile by magnetic attraction ; but the 
Johnson cap has proved itself much more satisfactory, and the plates which 
have been perforated with this projectile, fired from a Vickers gun, establishes 
the success ; an essential feature, of course, is the high -striking energy. The 
Johnson cap is forged steel, cylindrical in form, with its bottom cored out to 
fit over the nose of the projectile itself. In the front of our engraving of the 
gun there will be seen two shells with this cap in position, while on the same 
platform ordinary projectiles are being placed ready for use by a gunner. 
For securing the cap there is cut round the projectile a small groove, having 
at one point of the circumference a slight nick, so that when the cap, by 
hydraulic pressure, is forced to grip in the groove, the nick prevents any 
tendency to rotation, which would be prejudicial to the effective absorption of 
the force of impact by the cap. 

As to the effect of the new shot fitted with the Johnson cap, the engravings 
of the plates carry convincing proof, and clearly establish the triumph of the 
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gun, with new projectile, over the latest plates, and that, too, when developing 
relatively low velocities. Taking first the 6-inch plate, the third round was 
fired from a 6-inch gun with a Vickers shot fitted with the Johnson cap, the 
total weight being 105 pounds. The initial velocity was 2,007 ^eet per second, 
and the striking velocity 1,971 feet per second, corresponding to a striking 
energy of 2,829 foot-tons, with the result that the plate was completely 
perforated. This in itself is an important result, but more remarkable is the 
effect obtained from the 7. 5 -inch gun, which fired the second projectile at this 
plate. The striking energy here was 6,795 foot-tons, and the result established 
the immense superiority of this gun for cruisers as well as for the secondary 
armament of battleships — a point we have already referred to ; because, not 
only did the shell perforate the 6-inch plate completely, but the point of it, 
weighing 92 pounds, was subsequently picked up in a sand heap at the rear of 
the target, having, after going through the plate, ploughed its way for 20 feet 
into this sand. One can quite easily picture the effect of such a shell, with 
its bursting charge of 6 pounds of explosives, finding its way through the 6- 
inch belt of one of our many modem cruisers, and exploding its lyddite charge 
in the interior of the ship. 

Referring now to the i2.inch plate, without entering into the details em- 
bodied in the official tabulated report, it may be deduced that a capped 
6-inch projectile will completely perforate a 12-inch plate if such a velocity as 
2,800 feet per second is developed, and this the Vickers gun can easily attain ; 
whereas with uncapped shot, even at this high velocity, the plate undoubtedly 
triumphs, the extent of penetration being only 3 inches. As for the 6-inch 
plate, which is much more extensively adopted in our armored cruisers, it has 
been fully demonstrated that a 6-inch shot, when capped, will effect complete 
penetration, even with a striking velocity of about 1,971 feet per second ; and 
in the series of experiments carried out by the Vickers' Company there are 
several examples of such plates being perforated and the shot remaining 
intact. Even at the risk of repetition, it is proper to point out that the 6-inch 
projectiles we have been referring to are not shell, but with the 7.5-inch gun 
on these trials shells were used containing the equivalent of a 6-pound burst- 
ing charge, and these completely perforated the 6-inch modem cemented 
plate with a velocity corresponding to a range of 2,500 yards. It may be thus 
taken that such a gun using lyddite shell with a Johnson cap could perforate 
the water-line armor of all the battleships of the Canopusand Duncan classes, 
as well as all the armored cruisers we are now building, making a very con- 
siderable hole and causing much internal destruction ; while the 6-inch g^n 
at a range of 2,000 yards could similarly defeat the 4-inch armour of the Kent 
class. 

Since the French, Russian, German, and United States navies have adopted 
such caps, there is the greater need why our naval weapons should be thus 
brought into line, and for ensuring that the new guns being fitted to our battle- 
ships and cruisers should be improved in their ballistics, while at the same 
time the 7. 5 -inch instead of the 6-inch gun should be adopted as the secondary 
armament of our battleships. This is the more important as these guns are 
not only of very great power, but attain a high rapidity of fire. At the trials 
to which we have been referring, a test was made to a ascertain their quick- 
firing qualities, and it was found that, firing at a target 1,000 yards away, five 
aimed rounds were discharged within 31 seconds, representing a rate of fire of 
nine aimed rounds per minute. 

— Engineering^ May 30, 1902. 
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ELECTRICITY. 

Electricity in its Application to Submarine Mines.* 
By Captain JOHN STEPHEN SEWELL, U. S. A. 

A system of submarine mines usually involves stationary torpedoes planted 
under water, anchors for holding them in position, cables for connecting them 
electrically with the shore, and operating apparatus in a sheltered position on 
shore. The torpedo itself is usually a metal case, containing a charge of suit- 
able explosive, with necessary detonators, etc. It may, and in shallow water, 
usually does, rest on the bottom, the metal envelope being in this case suffic- 
iently heavy to act as an anchor. In water more than thirty-five or forty feet 
deep the torpedo is usually buoyant, and is held in place by a separate anchor 
and mooring rojie. Torpedoes may be purely mechanical in their action; in 
this case there are usually a number of movable pistons projecting through 
stuffing boxes at various points, and so arranged that if driven in by the im- 
pact of a vessel they will explode a detonator, which in turn will explode the 
torpedo. It will be readily granted that such torpedoes are dangerous to 
handle, and are not likely to remain long in an efficient condition in sea water. 
Again, in some rare instances, use may be made of what might be called self- 
acting electrical torpedoes, in which a battery and circuit closer, in series with 
an electrical detonator, are inclosed in the metal case along with the charge 
of explosive. The circuit closer is supposed to act under the impact of a ves- 
sel and the battery does the rest. Some form of dry cell is manifestly the only 
proper battery for such uses. 

In planting self-acting mines it is necessary to have a safety device which 
w^ill maintain an open circuit, in spite of the circuit closer, until the operations 
of handling and planting are completed and those engaged in the work have 
had time to put a safe distance between themselves and the mine. After this, 
such a torpedo is dangerous alike to friend and foe, and its removal is an ex- 
ceedingly delicate operation. For this reason, and also because a thoroughly 
satisfactory safety device is very hard to find, self-acting mines have a very 
restricted sphere of usefulness. 

By far the greater part of all submarine mines are electrically operated 
from the shore. This follows directly from a consideration of the conditions 
to be met in devising a system of mines. It is very desirable for a mine to 
explode automatically when struck by a hostile vessel, but it is equally desir- 
able for it not to explode if it is struck by a friendly vessel; the defense should 
also be able to explode the mines at wiU from the shore, in case a hostile ves- 
sel comes near but seems likely to miss them. All these things are rendered 
possible by mines electrically operated from the shore. 

It is necessary, of course, to proceed with accuracy and precision in order 
to attain successful results with such a system. Mines are, primarily, obstruc- 
tions and not weapons; their principal function is to prevent the enemy from 
running by the batteries, which experience has demonstrated that he can do 
if he has a clear channel. They must be located where, if he tries to remove 
them, he will be detained under the close fire of the shore guns; otherwise he 
would remove them and then run by. They must be sufficiently numerous to 
prevent his opening a channel through them by the sacrifice of any reasonable 
number of vessels sent in to receive an explosion and then turn to one side 
and sink out of the channel. They must be accurately located and planted in 

* Paper read at the annual meeting: of the American Institute of Electrical Engineers, at 
New York, May 20, 190a. 
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regular order, so that there will be no mistake about exploding the proper 
mine in judgment firing, and that in case of automatic firing the exploded tor- 
pedo may be replaced with the least delay. 

It is customary to plant mines in smaller and larger groups; usually more 
than one torpedo will be attached to a single cable core, and the various cores, 
as they approach the shore, will be gathered into a multiple cable of several 
cores. Thus, starting with a cable of ten cores, it should be laid by the most 
direct line from the operating casemate to a convenient point in the rear of 
the line of mines it is to serve; there, by means of a large junction box, it 
would be connected with ten single core cables, each leading to one of a line 
of smaller junction boxes; at the small junction boxes each single conductor 
branches into perhaps three other single conductor cables, each of the latter 
going to a torpedo. By this arrangement when firing is by judgment, which 
involves some uncertainty as to the actual distance of the hostile vessel from 
the mines, the defense explodes three charges at once, thus increasing the 
probability of an effective blow; if, on the other hand, the hostile vessel strikes 
a torpedo, only the one will explode, and being in contact with its target it 
ought to be sufficient. 

Coming now to the electrical arrangements, if firing were by judgment 
alone, nothing would be needed but a circuit from the firing battery through 
the detonators in the torpedo to earth with a firing key in the casemate. Even 
very defective insulation would not interfere with the working of the system, 
if the firing battery is enduring and sufficiently powerful. It would interfere 
with the daily t^sts, however, because of the variations in resistance which 
would occur even if no leaks or other defects develop in the torpedo itself. If 
firing is by contact alone the necessary arrangements are a little more com- 
plex. 

In order to admit of daily electrical tests— which must include the circuit 
through the detonators to be of any value — there must be a continuous circuit 
through the torpedo; it must be of high resistance, so that even if the firing 
battery is on it cannot fire the mine. There must be a circuit closer in series 
with the detonators and in parallel with the high resistance. When the mine 
is struck the circuit closer acts and opens up a circuit of low resistance through 
the detonators. It is assumed that the detonators are of the type having a 
continuous bridge of fine wire, surrounded by some fulminating substance, 
and that it is designed for a relatively large current under moderate emf. 
This is the most certain and reliable form and is always easy to obtain. If 
the firing battery is on, the torpedo should explode when the circuit closer 
acts. 

It is desirable, however, to know whether a torpedo is struck, or whether its 
circuit closer acts from any other causes, even if the mine is not to be fired. 
Moreover, it is objectionable to keep the cables under such high voltage as is 
necessary in a firing battery. It therefore becomes desirable to have another 
battery of very constant emf. always on the circuit. Its emf. and all the re- 
sistances in circuit should be so proportioned that normally a tiny current is 
always flowing; but when a circuit closer acts this current should increase to 
such a point that it will drop a signal, showing to which triple group the tor- 
pedo belongs, and also close the circuit of the firing battery through the cor- 
responding cable core. In case the torpedo is fired, the explosion may cause 
the circuit closers of neighboring mines to act and thus the whole system 
might go up, seriatim. To prevynt this some device is needed which will 
allow the firing current to flow long enough to explode certainly the mine that 
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is struck, but which will break it immediately thereafter and keep it broken 
long enough for neighboring mines to right themselves. It should be remark- 
ed here that if ground mines are used for automatic firing the circuit closer 
must be carried m a buoy, similar in form to a buoyant torpedo, anchored to the 
ground mine, and having an electrical connection with it; so that, with ground 
mines, the requirements are the same as with buoyant mines. 

It will readily be seen that to accomplish all the' above objects a more or less 
complicated set of apparatus is required. It is a good plan so to arrange the 
signal drops that when they fall they will close a bell circuit, thus causing a 
bell to ring continuously until the signal is raised; it is also well for the device 
which cuts off the firing battery after an explosion to ring a bell as long as the 
firing circuit is open; this gives reasonable assurance that a mine has exploded, 
even if in the noise of battle the explosion itself is not heard; pilot lights would 
do as well as a bell. It is also well to have a very feeble battery for testing 
purposes only; thus it will already be seen that there may be as many as five 
separate circuits to provide for in the operating casemate. In addition there 
may be one more; if a torpedo is struck and fired the end of the cable leading 
to it will form an earth which, if not cut out, might be sufficiently good to keep 
throwing the firing battery on; it would so alter the resistances as to interfere 
seriously with the proper working of the system at any rate. At the triple 
junction box a fuse could be inserted to carry t^e firing current, but suscepti. 
ble of being blown by a more powerful one to be applied as soon as the 
other mines of the group have righted themselves. If now we assume that a 
small engine and dynamo are used, in connection with storage batteries, to 
supply current to various circuits, it will readily be seen that the switchboard 
problem in the casemate is not simple. 

If, in addition to automatic firing, it is desired to use judgment firing, we 
must be able to switch out the high resistance in the mine, or else have this 
resistance in the form of the primary of an induction coil, with additional de- 
tonators in its secondary circuit; in this case an intermittent or alternating cur- 
rent of high potential and small volume, flowing in the primary, would induce 
a firing current in the secondary. A whole triple group would then be fired, 
and the corresponding core of the multiple cable would be detached from the 
operating apparatus altogether, until such time as the mines could be replaced. 

In purely automatic firing the high resistance might be omitted altogether, 
but then a break in the cable core would give the same indication as a mine 
in normal condition, and the torpedo itself might be filled with water and sunk 
to the bottom without the fact being discovered. 

The daily tests consist in measuring the resistances of the various circuits 
and testing all movable parts in the operating casemate. Damage to the sys- 
tem always affects these tests and the expert electrician in charge must learn 
to infer, from his tests, what the probable nature of the damage is. 

It will readily be seen that except for purely judgment firing, the insulation 
resistance of cables and joints must be very high and must remain so. De- 
tails of apparatus actually in use have been omitted in this paper, because 
they are classed as confidential, but enough has been said to show to an elec- 
trical engineer that submarine mining presents some problems that demand 
serious attention. Not the least of these is the problem of junction boxes 
which will allow of rapid jointing work, of a quality sufficiently good to with- 
stand submersion in sea water for months at a time. Another serious problem 
is the cable itself. It takes time to make it. If it is kept in store, either wet 
or dry, the insulation becomes brittle, and when the cable is unwound from 
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the reels in laying, the insulation cracks. Hitherto the cable used for this pur- 
pose has been insulated, taped and armored. While the work has been of a 
high grade, it seems to the writer that we will have to come to the use of cable 
having a lead covering outside or the insulation and steel wire armor outside 
of the lead. Then, as long as the lead is intact, cracks in the insulation will 
be of no consequence. But this form of cable will be heavier, harder to handle, 
more difficult to splice, and considerably more expensive than the armored 
cables without the lead. 

Even after the details of a system of mines are satisfactorily worked out, 
the planting is a very serious matter, and always will be, unless we discover 
some way of controlling and firing the mines by induction, without electrical 
connections from the shore, thus eliminating the cable. Possibly the develop- 
ment of wireless telegraphy may ultimately make this possible, but it is not 

yet in sight. 

— Scientific American Supplement^ July 19, 1902. 

The Max Accumulator. 

In the manufacture of lead accumulators, the Max apparatus marks a new 
phase. Up to the present all manufacturers of light accumulators have re- 
produced, with but very slight differences, plates composed of some sort of a 
g^d pasted with an oxide of lead. 

With the new system, we .have an accumulator that is not composed of 
plates. The electrodes have a cylindrical form, which greatly reduces their 
bulk and the weight of the support of the active material, and therefore di- 
minishes the dimensions of the space occupied by the apparatus. 

The first apparatus of the kind, the Phenix accumulator, appeared in 1899 
at the competition organized by the Automobile Club of France. The results 
were excellent from the very start. Since then numerous improvements have 
been made that have resulted in the production of the present type of Max 
accumulator, now manufactured by Messrs. Ruphy & Co. 

The characteristic of the construction of these elements is that it is exclu- 
sively mechanical, and this permits of always obtaining a homogeneous, and 
consequently cheap, product. 

Each electrode is formed of a core consisting of a laminated, antimonous 
lead wire, surrounded by the active material and insulated from the contigu- 
ous electrodes by a jacket of woven asbestos, which prevents the disintegra- 
tion and fall of the material. Fig. i shows the details of the constituent parts 
of an electrode. A is the core of laminated, antimonous lead wire; B is the 
pasted electrode; C is the finished electrode, covered with its asbestos jacket. 

The method of constructing the electrode permits of obtaining it in any size 
whatever; hence there is a great elasticity in the construction of the accumu- 
lator, and consequently a method of manufacturing it in such a way as to fill 
the space disposable in the best manner possible. This is an important 
point where the batteries are to be used on submarine boats, torpedo destroy- 
ers, street cars, automobiles, etc. 

In Fig. I may be seen to the left an electrode 3 inches in length, and, to the 
right, one 8.5 inches in length, and at the top and around the figure, an elec- 
trode, /% manufactured as a matter of curiosity, and the length of which 
greatly exceeds that necessary for all ordinary uses. 

Up to the present no definite opinion has been formed as to the true value 
of cylindrical electrodes. The few experiments that have been made have 
not been such as to permit of anticipating truly practical results, and the high 
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net cost has prevented the widertuking of a continuous exploitation. Since the 
manufacture of the Max accumulator is entirely mechanical, however, it enters 
the industrial domain. 

The machine employed for manufacturing the electrodes is padiicularly in- 
genious. It permits of forming them and cutting them to the proper length 
in a single operation. 

The paste that is lo compose the active material is introduced into a cylin- 
der provided with a piston that is actuated by means of a screw controlled by 
a series of gears operatively connected with the rest of the apparatus. 

The bottom of the cylinder communicates with a special arrangement that 
permits the lead wire to traverse the bottom of the press and become covered 
with a coal of properly compressed paste. At the exit there is a cover which, 
performing the rote of a draw-plate of variaUe section, allows the finished 
electrode or the wire alone to pass according to requirements. 




The wire has a rectilinear and uniform motion regulated by nippers opera- 
tively connected with the rest of the apparatus. In front of the cover there is 
a pair of shears that cuts the wire to the proper length. 

The operation of manufacturing an electrode is very simple. The wire, 
drawn by the nippers, enters the bottom of the cylinder and becomes coated 
with paste. The motion continuing, the cover opens to permit of the passage 
of the finished part of the electrode. The piston of the cylinder advances in 
order to keep the pressure constant, and the pasted portion soon having a 
proper length, the cover closes and permits of the passage of the wire alone. 
At this moment the shears cut the latter, and an opposing spring brings the 
entire movable system back to its initial position in order that the same oper- 
ations may be begun anew. The machine that performs this work produces 
about forty pasted electrodes 8.5 inches in length and 0.13 o£ an inch in dia- 
meter per minute, or the equivalent, if other dimensions be desired. 

After being dried, the electrode thus obtained is covered by means of a 
special loom witli a woven jacket of asbestos, which is very strong and 
which acta as an insulator. Blue asbestos is employed by preference. 



The electrodes ttius finished are afterward assembled and their ends soldered 
to strips, D, V (Figs, i an<l a) of antimonous lead, which are incased between 
etxmite pasted electr<idcs. All these strips cif like pcilarity are then soldered 
respectively to the terminal lugs, L (Fig. il. 

The 1,-onnections of the accumulators with each other are madt either by 
soldering the luR. /.. of one element to the lug', Z., of the following one, or by 
binding posts of antimonous le-kd that are used to cl^imp flexible lead connect- 
ing ribbons tii the lugs, thus forming very convenient and easily dismountable 
connections. F (Fig. 2) is the hard rubber j;ir containing the finished element. 

[n order to permit of an easier dismounting of the elements, the electrodes 
are arranged in still another manner. The surfaces, such as D and ZJ', are 
composed of thin plates of \etA and ebonite placed alternately and corrugated 
in such a way as to tit into one another. These plates serve as connections at 
the extremities of the ditFerent eleclrotlesof the same polarity, and are joined 
by a system analogous to that used in the preceeding mounting. 
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As may be seen from what precedes, the preparation of the electrodes ai 
the system of mounting them in nowise resembles the miwle of c<mstruction 
other light aceumulati>rK. As the support of the active material is of lamin 
ted antimonous lead, it is absolutely refractory to eleetolytic action. 

Since the active materi;il is prepared in an exclusively mechanical mann 
and is placed around the core of the electrode under a considerable and co 
slant pressure, there is a perfect liomngeneousness in the construction, 
well as great solidity. The cylindrical form prevents any buckling through 
electrolytic action, and permiL^i, in a certain measure, of operating the appara- 
tus at high rates of currtTit discharge without any danger of buckling. 
the other hand, the symmetry of construction of the electrodes pei-mits of ef- 
fecting an inversion of the clemeuts. This is a valuable resource for r 
ing capacity when, from use, the uetive niatcrial is no longer adherent and 
of the apparatus become low. 
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The specific capacity is particularly interesting. Let us here consider some 
practical figures; that is to say, such as the manufacturer is capable of guar- 
anteeing for an economic number of discharges. We do not purpose, in fact, 
to speak of special tests made with private apparatus constructed for lecture 
courses or competitions. 

It is a question here of figures that can be maintained in a continuous dis- 
charge. 

Capacity in Weig:ht Weii^ht of the 

ampere-hours. of the electrodes. complete element.^ 

xo h. 5h. 3h. 

34 30 36 3.87 lb. 7 lb. (1) 

n6 X05 01 13,5 " 22.1 (a) 

338 axo x8a 27.1 " 43.34 (3) 

As the slight internal resistance of the apparatus permits of maintaining an 
average voltage of 1.9 volts at the terminals during the discharge, we see that: 
No. I gives 6.9 watt-hours per pound of element at a 3 -hour discharge rate. 
No. 2 gives 7.8 watt-hours per pound of element at a 3 -hour discharge rate. 
No. 3 gives 7.9 watt-hours per pound of element at a 3 -hour discharge rate. 

— La locomotion. 

Recent Tests of the New Edison Battery. 

Mr. Edison has recently been subjecting the storage battery invented by 
him to some very severe tests, to try its endurance under the hard usage 
which automobile batteries are usually given. The jolting of the automobiles 
has very serious effects upon the old style lead cells, causing the soft plates to 
buckle, and the batteries to deteriorate very rapidly. For several months Mr. 
Edison has subjected one of his new batteries to the action of a jarring ma- 
chine, which, working by an eccentric, would lift the battery and let it down 
suddenly, giving it a jar similar to what it would receive on an automobile or 
a wagon running rapidly over a rough road. It is said that the constant bump- 
ing, instead of disturbing the working power of the battery, actually improved 
it. A lead sulphate battery would have been put out of service by such treat- 
ment in a short time. 

Other tests of the endurance of the battery have been made which go to 
show its superiority over the old styles. An 85 -mile run was made over a com- 
paratively level road, without recharging the battery. The limit of distance 
which an electric vehicle usually runs before being recharged is from 20 to 30 
miles. 

A recent test was made on a battery weighing 332 pounds which propelled 
a wagon weighing 1,075 pounds 62 miles without recharging, the speed at the 
end of the run being 83 per cent of the starting speed. 

Mr. Edison is now engaged in making a series of tests on automobiles at his 
factory. Five machines are to be run 5,000 miles each, over rough country 
roads, each machine having its battery recharged at the end of every 100-mile 
run. The machines are to be sent at the top of their speed, wherever it is pos- 
sible to do so. 

The principal points of superiority claimed for the new battery are: Abili- 
ty to do two and one-half times as much work, weight for weight, as the lead 
sulphate battery; ability to stand overcharging, complete discharging, and 
even discharging in the reverse direction, without injury; great length of ser- 
viceable life without deterioration, and, above all, the fact that the battery can 
be made and sold cheaper than the old styles. Mr. Edison has created no 
little stir, recently, by making the prediction that not only will electrical ve- 
hicles soon take the place of horses for all commercial purposes, but that in time 
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the storage battery will be employed to furnish the motive power to trains, 
steamships, street cars, and in every situation where steam or electric power, 
other than that from storage batteries is now used. 

— The Enj(ineer^ Cleveland, July i, 1902. 

The Collins Wireless Telephone. 
BY A. FREDERICK COLLINS. 

There are at least five different methods by which articulate speech may 
be transmitted electrically without connecting wires between two given 
points. The first and oldest of these is by conduction through land and 
water. In this system four conductors are earthed, two at the transmitting 
and two at the receiving end. In this way a portion of the current, passing 
through the transmitting circuit, is shunted by means of the earth between 
the instruments and acts upon the receiver, since this path offers the least 
resistance. 

As early as 1825 James Bowen Lindsey operated a system of wireless sig- 
nals by this method, but by substituting a telephone transmitter for a tele- 
graphic key and a telephone receiver for the galvanometer, speech may be as 
easily sent as a signal. This is usually the first method suggested to the 
inventor seeking to transmit articulate speech without wires, but a very few 
quantitative tests will show that the limitations appear almost before its com- 
mercial value begins. 

The second and most beautiful form of wireless telegraphy is due to the 
effects of mutual induction or the magnetic lines of the force exerted by one 
coil of wire on another placed in the same field of force by mutual induction. 
This is the ideal system, since no earth connection either at the receiver or 
transmitter is necessary to efl^ect transmission, but the action is due entirely 
to the electric whirls or vortices set up in the ether. In this case the effective 
distance to which speech may be sent is limited by the number of turns of 
wire on the coil ; their distance apart and the mutual induction will then de- 
pend upon the current flowing in the primary. Like the former system, the 
limits are soon reached. 

The radiophone and speaking telephone are two forms employing a beam 
of light to transmit telephonic messages. A pencil of light is allowed to fall 
on a mirror fastened to the diaphragm of a telephone transmitter, and by 
means of lenses the light is focused on a selenium cell at a distance of two or 
three hundred feet. In series with the selenium cell is a telephone receiver 
and a battery. When the sound waves of the voice impinge on the diaphragm 
of the transmitter, its vibrations cause the light to be displaced and its inten- 
sity on the selenium cell varied. Now selenium possesses the property of 
transmitting an electric current with twice the conductivity value when m the 
light that it possesses in the dark, so that there is a wide divergence of conduc. 
tivity assured when the constantly varying beam of light falls upon it, and thus 
articulate speech is reproduced. 

The fourth system is that employing Hertzian waves, but as the enormously 
high-frequency oscillations produced by the disruptive discharge of a high 
potential current is much too rapid to make itself manifest in a telephone re- 
ceiver, the oscillation circuit which emits the waves must be damped down 
by the addition of capacity in the form of Leyden jars or condensers and its 
relation to inductance sustained by supplementing the capacity with coils of 
wire until the telephone receiver will respond to a vibration of electric oscil- 
lations. This system of wireless telephony offers the most interesting experi- 



PROFESSIONAL NOTES. aoj 

mental field of investigation, but its functions are so complicated that a very 
limited distance has yet been obtained with it. 

In making some tests in iSgg I found a method by which the disadvantages 
of the verj' rapid oscillations set up by a disruptive discharge in free air, as 
the spark of a Ruhmkorff coil produces, and without resorting to the loading 
of the oscillating circuit with artificial capacities and inductances, could be 
overcome. This was accomplished by permittint! the discharge to take place 
in the earth instead of the air. To render this process clearer, let us employ, 
not only as a mere analogue, but as a similar proposition, the fact that electric 
oscillations emit electric waves, just as an electrically charged vibrating atom 
sends forth waves which are likewise of electromagnetic origin formed by the 
polarization of the ether. Even alternating currents of comparatively low fre- 
quency of a few thousand per second will emit lung electrical waves in space. 
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asGuarini has shown in his experimentsin wireless transmission between Ant- 
werp and Brussels. The length of the waves dcpi'nds on the periodicity of 
the oscillations, the oscillations on the inductance, capacity and resistance of 
the circuit, and these in tiirn on the constants of the ether. 

The constants of the ether are its elasticity and its density. The elasticity 
of the ether isnot known absolutely, but ismeasuredbyils reciprocal or di-elec- 
trie constant, which is the ether modified by its relations with gros.s matter, 
and is called its specific inductive capacity. Ether, when in close proximity 
with gross matter, apparently assumes a greater density than in vacuo or free 
air, however paradoxical it may seem ; it is now well known that it is not the 
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conductor or wire joining an electrical circuit which conducts the electricity, 
but the tube of ether including the wire. The atoms of which the earth is 
composed are likewise permeated with the ether to a much greater extent 
than the atoms of gases forming the air. To this condition Tesla has given 
the name of dound fither. Similarly as mediums of greater densities transmit 
sound waves to greater distances than mediums of lesser densities, so the 
bound ether of the earth will propagate electric waves of proper length to 
greater distances than those of the ether-bound air. As an illustration, in the 
case of sound waves, if a bell is struck in free air and it can be heard at a 
distance of a mile, it could be heard at a distance of twelve miles if struck 
under water, for water has a density twelve times that of air ; now, when a 
rapidly alternating current of high potential is discharged into the earth and 
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there allowed to restore the equilibrium, electric waves are emitted and prop- 
agated through the earth ; the length of the waves is determined by the fre- 
quency of alternation and the distance of propagation will depend upon the 
density of the medium. 

These waves are, of course, normally radiated in every direction, but it has 
been found possible to reflect them and so make them unidirectional within 
certain limits. Fig. i shows photographically the wireless telephone trans- 
mitter the author devised for field work. Fig. 2 is a diagrammatic drawing 
of the system which has been patented in the United States and Great 
Britain. In the patent specifications a telegraph key is substituted for a tele- 
phone transmitter, as the system is interehangeable and may be used either 
for wireless telephony or telegra})hy with some minor changes and additon. 

Referring to Fig. 2, W is a transmitter and B the receiver. The primary 
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coil is shown at 1, and is in series with the battery, 2, and the key, 3. One 
terminal of the secondary winding, 4, is connected with a special form of 
transmitter, 6, and this to a large capacity, 7. The opposite terminal of the 
induction coil is earthed at 8, and bridged across the terminals of the second- 
ary is the condenser, 9 ; 10 is a ** variator," which will be again referred to. 
The receiver is quite simple and consist essentially of a transformer coil, i, a 
telephone receiver, 2, and a battery, 3 ; the condenser, 4, of large and equal 
capacity to that employed in the transmitter, and 5 the earthed terminal. 

The action of the instruments is as follows : When the key, 3, closes the 
primary circuit, the current is automatically varied by a special device, 10, 
which takes the place of the ordinary interrupter ; this produces alternations 
in the secondary coil, 4, giving rise to high potentials at the terminals, 7 and 
8. This potential difference is, however, modified by the transmitter, 6. The 
surging of the alternating currents through the circuit formed by 7 and 8, 
emits waves principally at 8, and these travelling with the speed of all other 
electromagnetic waves reach the earth plate, 5, and, finding an ether path of 
less density surrounding the circuit, 4 and 5, it traverses that circuit in 
preference to passing onward through the earth, since the former offers the 
least resistance. This sets up alternating currents in the transformer coil, i, 
and these are impressed on the telephone receiver, 2. The capacity areas, 
4 and 7, should be large and of special construction to secure the best effects. 
The capacities, 4 and 7, are not elevated, and the larger the capacities the 
greater distance over which articulate speech may be carried without wires. 

Both the transmitter and receiver are mounted on tripods providing the 
operators with testing apparatus almost as portable as a camera. The tests, 
from the incipiency of the idea of wireless telephony, have been made at Nar- 
berth. Pa., where the conditions were all that could be desired. In 1899, 
speech was transmitted by this system a distiince of 200 feet ; in 1900 a mile 
was covered, when with the equipment shown in the engravings articulate 
speech was transmitted across the Delaware River at Philadelphia, and in 1902 
with the instruments placed on hills separated by a railroad, valleys, wooded 
lands and numerous streams, a distance of three miles was attained. The 
results have shown the possible commercial value of this system of wireless 
telephony, which is soon to be perfected for actual use. 

— Scientific American^ July ig, 1902. 

WARSHIPS AND TORPEDO BOATS. 

The Russian Cruiser Askold. 

The Askold \^ one of that group of 6500-ton Russian cruisers which contains 
also the Bogatyr^ Pallada and Varia<^. 

Special interest attaches to the ships of this cl iss, in part because they are 
the result of competition in design, in part because tliey represent a solid and 
earnest attempt to continue a type discarded by all other nations. It is true 
that we have the Ettcounter and Chal/en/ier in hand, but these ships have 
neither remarkable speed, nor do they represent anything otherwise than a 
copy of ancient efforts. The Russian ships, on the other hand, are extremely 
fast — on trial, at any rate -and all embody something in the way of construc- 
tive novelties. The Bogatyr type, of which four new vessels are building in 
Russia, represents the application of the idea we used in the Diadem — case- 
mates in a protected cruiser — applied to a vessel little more than half the size. 
The Askold represents, as we shall presently show, if not a new idea in the 
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application of armor, at least internal armor applied more completely than has 
ever been attempted before. Krupp with the Askold, the Vulcan Company 
with the Bo^aiyr^ and the Cramps with the Variag, were all put in competi- 
tion one against the other. The prize — that of the best liked vessel being 
copied in Russian dock -yards — has gone to the Vulcan Company, but as the 
Bogafyr is as yet hardly complete, the judgment can hardly be regarded as 
fully final. The fact is that all three are excellent in different ways. There 
is not room for that all-round excellence in 6500 tons which can be secured 
in 16,500 tons. So far as they go, the Variag represents most speed and least 
armor, the Br^atyr most armour and (probably) least speed — the speed dif- 
ferences being fractional in all three cases, for all are 23-knotters by contract. 
The Askold is more or less a mean between the other two. The data of the 
three types compared are as follows. The lengths are believed to be between 
perpendiculars in all cases, and the draughts mean ones: 

Name. Askola. Varia^. KoKatyr. 

Krupp Cramp Vulcan Co. 



Builder Krupj 

Length (p.p.) 426*". 

Extreme beam 49tt 

Mean draug^ht ... 
Displacement 
Guns 



Torpedo 



Armor- 
Deck, slopes . . 
Turrets (a) . 
Casemates (4) 
Conninp tower 

Hoists 

Funnel bases ... 

Boiler 



Machinery 

Screws 

Coal (normal), tons .. 
Coal (maximun) tons 

I. H. P 

Contract speed 



416ft.' 43')ft. 

Saft yt\tt. 

aoift. . . soft aifft. 

6500 6500 65oo 

All carry twelve 6-in., twelve 3-in. da- pounders), 

eij^ht 3-pounder8. and two i-pounders. 
All carry two submerged and four above water, 
of which one is in the bow, one in the stern. 



am. 

4in. 

4in. 

6in. 

i|in. sloping 
ijin. sloping 
Schutz- 
Thornycroft 
3 sets triple- 
expansion 

3 
7ao 

I.ICX) 

19,000 



3in. 
nil 
nil 
6in. 
lAin. 
nil 
Niclausse 

2 sets triple- 
expansion 

a 
(?}8oo 
1,100 
ao.ooo 



33 knots for all three 



atn. 
nil 
nil 
6in. 
am. 
ain. vertical 
Schuls or 
Dttrr 
a sets triple- 
expansion. 
a 

7ao 

(?)900 

19,500 



It may here be observed that the Variag is reported to draw oniy 20 feet 
maximum draught, and all the displacements probably exhibit small inaccu- 
racies, (jerman publications — which ought to know — credit the Bogatyr with 
only six instead of a dozen 12-pounders, but Russian papers give her the same 
armament as the others. 




DISPOSITION OF GUNS AND ARMOUK 

In the matter of general features the Bogatyr ^ has a turret fore and aft. 
Each carries a pair of 6-inch guns and the forward and after 6-inch guns are 
also in casemates, variously stated as 3'; -inch and 4-inch thick. 

Our illustrations indicate the placing of the AskohVs guns, those of the Var- 
iag are similarly placed, save that the amidships 6 -inch are dispensed witbf 
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and the poop and forecastle guns doubled — a very unsatisfactory arrangement 
* in a protected cruiser, as it puts two guns at the mercy of a single shell. 
Eight of the 12-pounders which are on the main deck in the Askolii btg in the 
Variag placed on the upper deck. The various fires are as follows: 

Broadside. End-on. 

Askold Seven 6-in., six 3-in. Five 6-in.. four 3-in. 

Varia? Six 6-in., six ^in. Four 6-in., two 3-in. 

Bogfatyr Bii;ht6-in., six 3-in. Four 6-in., four 3-in. 

In commenting on these, we may remark that the Variag^ 5 design exhibits 
most attention to serving the g^ns in action — a quality that shows little "on 
paper" — and the Bogafyr's least. Her guns are very mixed up. The Askold^ 
having hem 2 -pounders all on deck together, is, perhaps, little behind the Var- 
iag. In the matter of the best distribution the Askold is an easy first; but the 
Bogatyr has armor as a makeweight, and the Variag^ as already observed, is 
the most easily served in action. 

In the matter of groups, which mean fire control in action, the ships stand 
thus: Variag^ two groups; Bogatyr^ three groups; Askold^ five groups. Since 
however, the more easily they are controlled the more easily are they put out 
of action, it is impossible to say which is best. 

The trial maximum of the Variag was 24.6 knots mean for eight hours, and 
23.25 mean for twelve hours, at 16,270 indicated horse -power. The Bogatyr'* s 
trials have not yet been run. The Askold' 5 results are as follows: With 125 
revolutions and indicated horse-power 20,390, a mean of 23.4 knots for six 
hours. .On a second trial she did a mean of 20,420 indicated horse-power with 
126 revolutions, and 23.8 mean speed. The maximum was 23,600 indicated 
horse-power, and 24.5 knots. Consumption on the first trial was 1.87 lb., and 
1.82 on the second. The most remarkable point about the Askold' s trial was 
a boiler test given unexpectedly, an account of which appeared in the Marine 
Rundschau last month. 

The ship was to proceed on trials, but the weather being foggy, these were 
countermanded. She has nine boilers, and all but one were out of use. 
The weather clearing, she received a sudden order to put to sea at full speed, 
and only two hours later was doing a steady 23 knots, which presently ran up 
to 24.4 knots. This performance of the Schulz as the Thomycroft boiler is 
now called in Germany, is very remarkable, and it is curious to reflect that in 
our battle of the boilers this type has not been mentioned. We, of course, 
have the Thomycroft in a few small cruisers; but in view of the way in which 
the Admiralty talk of quick steam raising in and out of season, it is certainly 
to be deplored that a prejudice against bent tubes should cut the record steam 
raiser out of the competition. 

To resume: The special feature of the Askold is her deck. Instead of the 
usual deck, with inclined engine hatches slightly raised, the Askold has a high 
armor glacis to the bases of her five funnels. Whether the idea is originally 
Ru.ssian or "made in Germany," we cannot say, but it is distinctly good. 
Though all ammunition passage are now-a-days below the protective deck, 
there is still considerable importance attaching to the lower deck, and men 
with leak stoppers, etc., will have to work there in action. This big funnel 
glacis will go far to ensure freedom for the dense clouds of smoke and steam 
likely to issue from pierced up-takes. As we have so often pointed out in the 
Engineer, naval architects, as a class, are terribly prone to overlook all that 
funnels entail. We do not go quite so far as to say that a ship could be put 
out of action simply by holing her funnels, 'tween decks, but we are none the 

Journal 7. 
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less convinced that a ship full of smoke and steam will be quite as handicapped 
as a ship, with several guns knocked out. Such little actual war as has taken* 
place has already pointed one or two nasty lessons in this direction; a big war 
will probably give more. It took designers a kmg while to realise ihvif. pro- 
jectiles might hit elsewhere than on big guns or the water line amidships, and 
we incline to doubt whether there is not as much to learn yet as has been 
assimilated. — The Engineer^ July 4, 1902. 

The Prinz Friedrich Karl. 

On the 2 1 St of June, there was launched at the yards of Blohm and Voss, 
Hamburg, the armored cruiser Prhis Friedrich Karl, This ship is a modifi- 
cation of the Prinz Heinrich type with improvements in armament, protection, 
and motive power, at the expense of only a slight increase in displacement. 
The principal dimensions are: — 

Length - 120 metres. 

Beam 20 metres. 

Mean draught 7.4 metres. 

Displacement 9,050 tons. 

(Instead of 8,868 tons.) 

Speed 21 knots. 

The belt which extends from stem to stern is 2.3 m. wide, 100 mm. thick in 
the middle sections and So mm. thick at the ends. Above, up to the gun deck 
and for one -third of the length of the ship, the armor is 152 mm. thick; and 
above this, up to the uppjr deck, it is 100 mm. thick over one -fifth the length 
amidships. 

The armored deck extends from stem t(» stem, and is So mm. thick in the 
inclined, and 40 mm. thick in the horizontal portions. The transverse bulk- 
heads are 100 mm. in thickness. 
The armamtrnt will be as follows: — 

4 210 mm. guns in two armored turrets, 150 mm. thick, one fore and 
one aft, the forward turret being at a greater elevation than the 
one aft which is on the level of the upper deck. 
10 152 mm. guns, of which 6 are in casemates, broadside, on the g^n 
deck, and 4 in small turrets, armor 100 mm. thick, on the upper 
deck. 
12 88 mm. guns. 
10 37 mm. guns. 

6 torpedo tubes, one for firing straight ahead, one directly astern, 
and 4 broadside. 
Fire along the axial line, ahead or astern, can be obtained accordingly from 
two 210 mm. guns and four 152 mm. guns; cm either broadside, from four 210 
mm. and five 152 mm. guns. 
The crew will comprise 550 officers and men. 

--Le Yachts July 12, 1902. 

Naval Strength of Nations. 

The navy department has just received information regarding the relative 
strength of naval powers, which puts (Jreat Britian ea.sily in the lead with 
more tonnage tlian any two naval powers combined, and, with the small fleet 
of Japan added, would have a more effective fi^^hting strength than any three 
powers. This comparison is based on the ships completed and under con- 
struction. The United States' jxisition, according to foreign estimates, 
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should now be as near France as that of either Germany or Russia, both of 
which have made g^eat strides in late years in naval expansion. What each 
goverjiment is doing towards increasing her navy is given in official records 
as follows: 

France*s program of increase is second to that of Great Britain. France 
probably will continue to be the second mistress of the seas for many years, al- 
though, according to Lord Brassey, she is not making such an advance as her 
position calls for. At present she has building three battleships, edch of 14,- 
865 tons displacement, and three of the same type of more than 12,000 tons 
displacement Her power, however, lies in her armored cruisers, of which 
class she has under construction a number almost equaling that of Great Brit-' 
ain. Five of this class are of 12,550 tons, one of more than 11,000 tons, five of 
10,014 tons and six ranging down to 7,700 tons. She has also two protected 
cruisers under construction, twenty-four destroyers of 303 tons each and about 
fifty other torpedo craft of less than 100 tons. The French program contem- 
plates that thirty-seven vessels will be laid during the present year. These 
are to be four battleships of 14,865 tons each; two armored cruisers, each of 
12,550 tons; two destroyers, each of 303 tons; sixteen first-class torpedo boats 
and thirteen submarine boats. At the end of the present year there will be 
under construction in all for the French navy 118 vessels. 

Germany is following a program of increase agfreed on some years ago and 
designed to place her ahead of Russia and the United States in amount of ton- 
nage. Her fighting ships now building comprise four 13,000-ton battleships, 
five 11,500-ton vessels of ^the same class and two of 11,130 tons, four armored 
cruisers of heavy displacement, and a dozen protected cruisers also being a 
part of her increase plan. Germany is also building a number of gunboats 
and torpedo-boat craft. Her navy has made very rapid progress and is creat- 
ing a large means for future extension. The emperor seems to be accom- 
plishing his purpose to lift his country to a notable place among the maritime 
powers. 

When it comes to Great Britain's stupendous plan of naval increase that of 
all other nations looks small in comparison. To m^ntain a naval force equal 
to that of any other two naval nations combined Great Britain is forced to ex- 
pend millions of pounds sterling annually on new ships. Three battleships of 
16,500 tons and six of 14,000 tons comprise her great fleet of battleships now 
under construction. Of the armored-cruiser class she is building twenty-four, 
ranging from 14,000 tons displacement down to 9,800 tons. These vessels are 
of the highest type. Of the protected cruiser class she is building only .six, 
and of the gunboat class a score or more, while her torpedo-boat increase is 
limited to half a dozen and her submarine boats to about the same number. 

After many years of inactivity Italy has begim to revive her naval efficiency 
and has now building seven first-class battleships. She is also building a 
large armored cruiser and a number of other classes of war vessels. 

Japim's navy is growing rapidly and includes now under construction a 
first diss battleship and a large number of cruisers and torpedo-boat craft. 
A new program of expansion recently agreed on provides for four battleships 
of 15,000 tons each and two armored cruisers of 9,900 tons each and a number 
of smaller cruisers. 

Russia is building five 12,000-ton battleships, five of 13.516 tons and seven 
varying from i2,o(X) tons to 5,000 tons. In addition there are thirty cruisers 
under construction and a number of miscellaneous vessels, including a large 
fleet of torpedo boats. 
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Spain is beginning to show signs of some naval activity. It has been recom- 
mended by a special board that provision should be made for laying the keels 
of twelve battleships, four armored cruisers and a number of other ships. 
Some of her ships now building have been on the ways for more than ten 
years and are yet far from completed. 

What the other governments are doing toward their naval strength is insig- 
nificant, compared to the strides that the leading powers are makmg, although 
there is no nation with a seacoast making any pretense to supporting a naval 
establishment that is not building some type of war craft. 

Argentina's naval increase proposed, but not yet ordered, consists of two 
armored cruLners of 8,500 tons. 

Austria proposes expending on her navy this year $9,474,000, which does 
not include payments on vessels now building. These consist of two battle- 
ships of 10,600 tons each, three of 8,340 tons and an armored cruiser of 7,400 
tons, a protected cruiser of 2,350 tons and some small river boats. She is ad- 
ding also to her naval equipment by the construction of a i5,ooo-ton floating 
dry dock, which is to be built at Pola. 

Brazil is devoting some attention to the question of the submarine boat, but, 
aside from this class, is making no provision for ships. 

Chile, the most progressive naval nation in South America, has ordered two 
battleships to be constructed in England, each to cost, armed and equipped, 
about $5,000,000. They are to be powerful craft and will have engines to de- 
velop 25,000 horse pow^r and capable of 21 knots. Each ship is to ct^rry four 
lo-in. guns, 15 7. 5 -in. guns and many smaller rapid-fire guns. 

Even Mexico is building a navy. 

— Marine Review y July 31, 1902, 

A Comprehensive Glance at our armored Cruiseni. 

With the Jules Michelet and the Ernest Renan^ for the constructum of which 
orders have been recently issued, we see completed the series of armored 
cruisers the construction of which was stopped by the program of 1900. 

The 24th unit, asked for by the Superior Council, has been omitted. This 
number was determined upon in 1899, when the principle was enunciated : 
** 24 armored cruisers (3 divisions of 8) are necessary for our naval defense.'* 
The program was to be completed January i, 1906, however, and it is hardly 
possible for the 24th unit to be in service by that time. 

However that may be, a glance at the annexed table will show that our fleet 
of 23 armored cruisers will comprise 8 different types. Truly a great many. 

The modem naval ship of war, in itself a veritable floating machine shop 
in which steam and electricity play a large and important part, is already 
sufficiently complex, — too complicated indeed, — as to induce some efforts with 
a view towards uniformity being made. 

If we except a few vessels that need not be considered at present, it will be 
seen that England produced from 1885 to i8(/3 seven ships of 5,600 tons and 
about 1 9 knots, but now halts in pursuing such a course, and renews her 
energy and prestige by putting two ships in commission and launching ten in 
1901. Other navies will follow her example. 

In 1894, we put in commission the Dupuy-de-I^me. This cruiser was very 
much admired abroad, was well armed, well protected and needed only to be 
increased in size in order to increase its radius of action and make it more 
comfortable for both officers and men. 



ARMOR. 
Tntti. 



showing) 



COST 
Approximate. 
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After that, we cannot fathom the thoughts of the minds that presided over 
the destinies of the armored cruisers. 

Briefly, from 1895 to 1896, the four ships of the Char tier type were put 
forth. These are of less displacement and in them turrets for the medium 
calibre artillery were abandoned and sponsons substituted. 

In 1897, displacement increased slightly with the Fothuaus without, how- 
ever, attaining that of our first armored cruiser. The secondary artillery is 
arranged in casemates. 

With the Jeanne fVArc we made an immense advance. But satisfaction 
was not to be of long duration. The type which follows, to which we owe the 
Montcalm in 1902, is of only 9,500 tons displacement, and has all its 164 mm. 
guns in casemates, notwithstanding the great inconvenience of such an 
arrangement. 

The Desaix type, the sixth, responds to demands of a particular nature. 
Destined for the colonies, it will assuredly be of considerable value in our 
distant territories even with its slight displacement of 7,700 tons. These 
cruisers do not carry large guns. The turret system has been adopted for 
the protection of the eight 164 mm. pieces, two in a turret. 

With an increase of 500 tons in the Gueycion {Montcalm) type, we come to 
a new series of five ships of the Gloire type. The secondary artillery is in- 
creased by two pieces, calibre 100 mm. ; four 164 mm. guns broadside, port 
and starboard, are protected by turrets; the others forward and aft still remain 
m casemates. 

Finally with the Leon Gambetta^ and others of this type, we have the real 
armored cruiser, superior to many of the battle-ships of our fleet. These 
cruisers possess — by having great protection, a well considered and arranged 
offensive power, sufficient speed, a radius of action suitable for long voyages 
— all the qualities that are naturally expected and required in a warship for 
the need and existence of which scouting and making extensive raids form 
the principal reason. 

The heavy artillery and the secondary artillery, with the exception of four 
164 mm. guns (two forward and two aft) are in pairs in turrets. 

In a word, we will possess in this type five redoubtable ships, similar models 
of which will follow, We hope, to replace in proportion to our needs the first 
types of armored cruisers, which can then be utilized as occasion may war- 
rant. — Armee et Marine^ July 20, 1902. 
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The Tactics of Coast Defense. By John P. Wisser, Major, Artillery Corps. 
Hudson-Kimberly -Publishing Co., Kansas City, Missouri. 1902. 
Pp. 232, illustrated. Red Cloth, $2.00. 

We congratulate Major Wisser on having produced such an extremely good 
book on this important subject. » 

The necessity of such a work is apparent for to students and others inter, 
ested in this branch of our national defense, under modem conditions of coast 
and naval warfare, there are few works available in English. General Ab- 
bot's standard work is obsolete in many respects; General Maurice's applies 
more particularly to British needs, and the articles and essays that of late 
have been written on this subject, both at home and abroad, though contain, 
ing valuable information, are more or less of a special nature, hence discon. 
nected, and there has been no such co-ordination and logical arrangement of 
principles as is to be found in the work before us. 

We may except, however, the writings of Colonel Mielichhofer of the Aus- 
trian Army, with whom students of coast defense are probably familiar. Com- 
mencing in 1897, this author has developed the subject in several pamphlets 
and essays which taken <ir a whoU present a scientific arrangement of the 
principles and a complete system of coast defense. 

Major Wisser bases his work largely upon that of Colonel Mielichhofer, and 
he has done signal service in presenting to English readers the features of 
that system as applied to our units, guns and conditions. Hut in addition to 
this, years of study on the subject and his opportunities for collecting much 
current information bearing on the general line of his study has enabled him 
to present in this book a practical and logical exposition of all the questions 
and principles of the Tactics of Coast Defense in the light of the best author, 
ities of the day. 

.The author states that the system of tactics here considered contemplates 
coast defense and not merely harbor defense; but we must confess tliat to us 
the direct, practical and excellent treatment of the chapters dealing more es- 
pecially with harbor defense appeals more strongly, and constitutes, we think, 
by far the most important part of the book. 

Commencing with armament in general, the book treats of the systems of 
artillery, calibers to be used, location of outer and inner mine fields depend- 
ing on the principles governing their relation to the guns, influence of the 
width of channel on their location and in deciding on the proper guns needed 
in the defense, kinds and number of pieces necessary and the uses of the var- 
ious calibers. The principles of all features of a proper system are thus fully 
analyzed, the details connected therewith are carefully gone into and 
worked out by the author for our coast defense guns, and the whole subject 
is scientifically treated. 

Similar considerations and analyses lead to the discussion and determina- 
tion of the proper sites for the batteries and forts of the defense. 

In these discussions, the author assumes that with the new powders our 
guns will give a M. V. of 2,fKx) f. s. We fail to see how this velocity can be 
assumed for our present 35 caliber coast cainum, as with our pieces of present 
dimensions an initial velocity of over 2,3(k) f. s. can not be obtained. This is 
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an important consideration as on this assumption depend many of the deduc- 
tions and conclusions in these and following chapters. We also consider that 
more accurate terms could be employed than **medium-power" and **low- 
power'* guns, (on pages 33 and 34) in reference to the guns there mentioned, 
for these guns are not of that nature. 

Bombarding range, it is believed, can scarcely be definitely fixed in view 
of the high angles of elevation now possible with modern naval ordnance and 
mounts on some of the re cent" foreign warships. 

The chapters on coast artillery material; organization of coast artillery, in- 
cluding general scheme of defense, fire control and direction, garrisons, coast 
guard corps, etc., and that on instruction and training are excellent. The 
matter i» well presented and arranged and in accordance with modem thought 
and recogni2e4 methods. Two types of fortified harbors illustrating all the prin- 
ciples discussed by the author are given here; one by Colonel Mielichhofer, 
the other according to Colonel Bujnicki of the Russian Army. The plates are 
of assistance in showing the application of the principles and help the student 
in fixing these in mind. 

The author then discusses in full detail the battle tactics of coast defense 
under the heads of blockade, bombardment, attack in its various forms and 
run past, and having thus considered their features and objects, takes up the 
defense and treats it similarly and in the same order. 

A final chapter on combined naval and land operations completes the book. 

In a careful perusal of the book, one is impressed at times with a sense of 
repetition in some parts. This may be largely due to the detailed treatment 
of the subdivisions of the subject, but it interferes to some extent with con- 
tinuity of thought. 

Major Wisser is entitled to r;Tcat credit for the work he has done. His book 
is a pioneer effort in the field, but it forms an important work, in fact the best 
we have on this subject and one that all can study with profit. For that very 
rea.son we would like to see it free from any inaccuracies that may be noticed 
in this first edition. It is already used in the course at the U. S. Artillery 
School, and we have no doubt that it will soon be recognized as the standard 
work on this subject. H. Jr. 

Das kleine Buch von der Marine. Von Georg Neudeck, Kaiserl. Marine- 
Schiffbaum^ister, Lehrer an der Kaiserl. Marine-Schule zu Kiel, und Dr. 
Heinr. Schroder, ehem. Lehrer an der Kaiserl. Deckofiizier-Schule zu 
Kiel. Kiel und Liepzig: Lipsius & Tischer, 1902. Pp. vii-f-480, with 
4 maps, over 850 illustrations and 4 colored plates of Flags. 2 Marks. 

This book, for its size, contains a wonderful fund of information. Every one 
who desires to be fully informed about the German Navy — its history, present 
organization, personnel and matc.iel and almost everything connected there- 
with, can find a large amount of interesting and valuable matter in its pages. 
It is a practical handbook of everything worth knowing with respect to the 
German fleet and naval estiiblishment. 

The first edition ai)peared in September 189S; it immediately met with 
much favor in Germany and elsewhere, and in these few years it has already 
reached its 45th thous.md. This new edition is greatly improved and con- 
tains several new features. 

To particularize, the volume gives first a short history of the German Navy 
from the earliest times up to and including the events of the Chinese outbreak, 
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with Home remarks on German expansion. In this edition there have been 
added here many portraits of the ranking German naval officers and officials. 

The second part comprehensively treats of its organization and personnel, 
both ashore and at sea. Then follows a general discussion of naval material, 
ships, shipbuilding, etc., and a description of all the German warships. To 
this have been annexed complete tables of the world's navies accompanied by 
plates giving views ot the ships and diagrams showing armament and armor. 

The fourth part treats of the German colonies and acquisitions, the German 
naval stations and the North Sea canal. 

The authors have restricted themselves to facts and, while laying no claim 
to literary merit, have presented the matter in a direct and practical manner, 
one of the aims of the book being to enable all who may be interested in Ger- 
man naval affairs to obtain full information, in a concise but readily under- 
stood form, on all points that even a layman may desire to know. 

The book is fully illustrated by over 850 illustrations which, although some- 
what small, are on the whole well- reproduced and add much to its value. 
There is given also a map of the world showing sea-routes of travel with table 
of distances, a map of the North Sea canal, one of the German empire and its 
colonies and a plan of Tsingtau. 

The paper is good, type clear and, for its price, the book is well published. 
We have no doubt that it will continue to gain in favor and secure wider cir- 
culation than it already has. H. Jr. 

Organisation and Tactics. By Arthur L. Wagner, Colonel and Assistant 
Adjutant-General, U. S. Army. Fourth Edition. Kansas City, Mo. : 
Hudson- Kimberly Publishing Co. 

Colonel Wagner *s work, the American authority on the subject it treats, the 
text-book at our military schools of application, and the standard in the exam- 
ination of officers for promotion, is too well known to need a special notice or 
criticism here. It covers a wide field and is rich in food for thought and study 
as well as in historical examples; consequently it is also bulky, the one objec- 
tion that is sometimes raised to it, and it would certainly be desirable to have 
the principles in smaller compass, separate from the quotations of authorities 
and the historical and other examples. Perhaps, in some future edition, the 
author may see his way clear to doing this. 

The appreciation of the work by the officers of the army and military stu- 
dents in general is indicated by the fact that it has passed through four edi- 
tions in its comparatively short life, and this for a technical military work in 
this country is quite remarkable. J. P. W. 

Recueil des Travaux Techniques des Officiers du Genie de TArmee Beige. 
Tome III. X902. Brussels: 46 Rue de la Madeleine. Pp. 209, with z8 
plates. 

This collection of essays constitutes the third volume of this valuable publi- 
cation. It was in 1897 that, with the unanimous assent of the F^ngineer offi- 
cers of the Belgian Army, it was decided to publish a technical work of this 
nature in which should appear their studies on subjects connected with the 
various departments of their arm of the service. The /iVr//«7 was thus created. 
We have already had opportunity to speak of the high character of the pre- 
ceding volumes, and the one before us, by the excellence of its articles fully 
maintains the standard of its predecessors. 
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The first essay is an account of A Modern Hospital, by G. Vellut Capitaine 
du G6nie, being a description of the new civil hospital' of Hamburg — "one 
most closely approaching the theoretical type of a modem hospital.'* 

Other articles treat of the construction of rifle ranges ; of an apparatus for 
the determination of the areas of the ground that may be seen from any 
given point ; the rapid construction of military mines; the maneuvering valve 
and disinflating strip for balloons ; and in a very exhaustive article Captain 
Raboz^ of the Engineers and Professor at the Ecole Militaire discusses th^ 
calculation of the stresses and strains etc., in roof trusses. 

Of more particular interest to us may be mentioned, Wireless Telegraphy^ 
by A. Briffaux, Capitaine Commandant du G^nie, — a very thorough discussion 
of the subject; and Various forms of Floating Bridges, by H. Toint, Capi- 
taine Commandant du Genie. With some of the forms here discussed inter- 
esting experiments have recently been made in Germany in quickly trans- 
porting troops across rivers. 

The articles are fully illustrated by plates which are finely reproduced and 
leave nothing to be desired. H. Jr. 

Company Commander's Manual of Army Regulations. Compiled by First 
Lieutenant William H. Waldron, agth United States Infantry. Hud- 
8on-Kimberly Publishing Company, Kansas City, Mo., 1902. Pp. vii-f- 
240, with index. Cloth, $1.00. 

All those desiring a handy book of reference of all paragraphs of the Regu- 
lations concerning the company's interior administration and economy; re- 
ports, returns required, with fac-similes of the forms to be used; books to be 
kept, etc., will find this book to a great extent convenient and useful. The 
author has compiled all the paragraphs of the Regulations (1901) that pertain 
to the company, troop or battery. The digest of the opinions of the judge-ad- 
vocates general of the army and the Revised Statutes of the United States al- 
so have been consulted and pertinent matter therefrom incorporated. The 
book thus offers one the advantage of having all the details to be observed in 
the proper administration of a company in compact form, all the paragraphs 
referring to any one subject being grouped together. We can not say, how- 
ever, that, in carrying out this idea, the author has adopted a good arrange- 
ment or has succeeded in presenting the nfatter in the best form. 

In the first place, the headings used could have been chosen with much 
better judgment. This would have resulted in much better grouping of the 
paragraphs and saved needless repetition. 

Secondly, under the headings adopted we notice apparently irrelevant par- 
agraphs. For example, under **Company Sick Report Book" we read of 
'•gratuitous issues of clothing will be made^ etc". This is only one of many 
'similar cases that we have noticed in the book. 

The author, evidently in his desire to have ei'eryihing pertaining to his par- 
ticular heading or any word thereof appear under the same, has introduced 
much unnecessary repetition of the various paragraphs. We notice even du- 
plication of headings: On page 33, there is "Stationery" and again on pagt* 
81 appears ''Stationery" with the same matter under each. 

Of course, the book is intended for reference, and not to be read through, 
but a glance through its pages induces bewilderment and confusion due to 
these faults. 

In accordance with modern scientific classification, by throwing all the par- 
agraphs relating to any one subject under one judiciously chosen head (with 
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cross-references to other heads if necessary) and then arranging those heads 
alphabetically, the book could be much more condensed and greatly im- 
proved. 

Fortunately the book has an excellent index. This feature forms not the 
least important part of such a work. Ihis index has evidently been made 
with c:ire and by one familiar with the requirements it should fulfill. The 
headings are good, are very complete and reduce the labor of reference to a 
minimum. Reference is given lo the particular paragraph and page for the 
information sought, and the pagtsof the duplicate pr.ragrr.phsforany one ref- 
erence are omitted. 

Giving the number of the paragraph as it docs, tliis index could also be con. 
veniently used for the Regulations themselves for all matter pertaining to the 
company. 

Even as it is, this manual will no doubt prove a useful adjunct to the desk 
of a company commander. H. Jr. 

Skirmishing Made Easy : What to do and how to do it, with Questions and 
Answers. By Major B. Witherby, late Adjutant, ist King's Own, 
Yorkshire, L. I. and Edition. London : Gale and Polden, Ltd. igoa, 
Pp. viii-f 47. Six pence. 

The first edition of this little book proved so popular, that the author here 
presents a second edition corrected up to date and in accordance with Infantry 
Training 1902. 

The South African campaign soon showed the necessity of adopting forma- 
tions and movements which were not in accordance with the piincipleslaid 
down in the old Infantry Drill. 

This pamphlet is the result of the author's experience, and is so clear and 
simple that it ought to serve as a useful guide to non-commissioned officers 
and private soldiers in perfecting themselves in this important part of their 
training. 

The value of a sound preliminary mechanical training is insisted upon, the 
various movements of the necessary drill being carefully explained and illus- 
trated by plates, as this disciplining of the mind and btKly best fits the sol- 
dier for the intellectual work which follows. 

About ten pages of questions and answers concisely covering the subject- 
matter completes the book. H. Jr. 

Rules and Regulations of the National Rifle Association of America and 
Forty Targets and Scoring Cards. New York : Laflin and Rand Pow- 
der Company. 1902. 25 cents. 

The Laflin and Rand Powder Company have issued this work which will be 
appreciated by all riflemen : A b<K)k of eighty pages bound in blue cloth, 
containing the indexed rules of the National Rifle Association, with a blank 
space left after each rule for any changes ; forty targets and scoring sheets 
which are extremely complete, since the target can be scored on as ist, 2nd 
or 3rd class targets, with i)laces for Elevation, W. (J., Clock, Light, Flags and 
Notes; also for Date, Range, Elevation, Time, Ther., Bar., Rifle, Powder, 
Bullet and Position ; an article by Dr. \V. G. Hudson on '* Notes on the Sight 
of the U. S. 30-Cal. Magazine Rifle" ; points for beginners and an article on 
loading and re-loading. 

This book attracted great attention at Sea Girt at the meeting of the 
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National Rifle Association of America, and was used by all the celebrated 
rifle shots. L. R. P. C. 

American Rifleman's Encyclopedia. Compiled by A. C. Gould. Published 
by The Peters Cartridge Co., Cincinnati, Ohio. 1902. Pp. 137. Ten 
Cents. 

This little book forms a collection of words and terms used by riflemen of 
the United States, with definitions and explanations, and general suggestions 
for rifle shooting. 

A need undoubtedly exists in every calling for a glossary devoted entirely 
to the tenns used thereiii, many of which will never be seen in atiy standard 
dictionary. The author's experience has been that there are many words, 
terms and expressions used by riflemen which cannot be found In the diction- 
ary and are not understood by many persons,— even by riflemen themselves 
coming from different localities. 

To supply this deficiency, the Peters Cartridge Company have published 
this Encyclopedia which has been compiled by the well-known editor of our 
contemporary Shooting and Fishing, 

The book by no means completely exhausts the subject, but it contains a 
great many words and terms and much information so often sought by rifle- 
men. In a few cases, for the sake of accuracy, some of the definitions given' 
might be more carefully framed, but taken as a whole, the work is extremely 
good and full of interesting matter. 

Very full scores of International Matches and various record scores with dif- 
ferent arms are given ; also the rules of the National Rifle Association, the 
trophies that are to be won, with illustrations, and many other items of 
interest 

We share with the author the hope that the present work may be consider- 
ably enlarged in subsequent editions recording new information developing 
from increased interest in the subject. 

As it is, the work forms a handy and useful book of reference for all sports- 
men and riflemen. H. Jk. 

Photographic Album of Cambridge University. London and Aldershot : 
Gale and Polden, Ltd. 190a. One shilling. 

This Cambridge album forms a very intert^sting and attractive collection of 
photographs of this famous university, the great rival of Oxford. 

A short introduction gives a succinct account of the founding of the various 
colleges, with a few remarks about the University and points of interest in the 
vicinity. Then follow over thirty views wherein arc beautifully dci)icted the 
picturesque old buildings, their courts and gateways, park and water scenes, 
noted objects of interest, and many features of undergraduate life as exem- 
plified in the university sports. 

The buildings and their setting are charming, and we can appreciate the 
loving memories that those who have had the privilege of association with it, 
must cherish for this famous scat of learning. fl. Jr. 

EXCHANGE AND BOOK NOTICES. 

[Books received will be reviewed as space becomes available.] 

Le Paysage ^ilitaire. Eniploi du croquis ])anoramique en com]>agiic et 
dans les reconnaissances. Par le Lieutenant Lefebvre du 4e Regiment d'ln- 
fanterie. Paris: Librairie militaire R. Chapelot et Cie. 1901. Pp. 46. 
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I 
On Outpost Duty : What to do and How to do it. With hints on Re- 
ports, Reconnoissance and Scouting. In accordance with Combined Train- 
ing, 1902, London ; Gale and Polden, Ltd. Sixpence. 

The Gunner's Catechism. A series of questions and answers in untechni. 
cal language for the use of all artillerymen who desire to become either first 
or second class-gunners. Compiled by Captain Wm. R. Hamilton, Artillery 
Corps, U. S. A., assisted by Lieut. Paul Stanley Bond, Engineer Corps, U. S. 
A. New York: John Wiley and Son.s. 1902. Pp. x-l-163. Cloth, $1.00. 

Die Arm^e: Zeitschrift der Kriegswissenschaft fuer Offiziere aller Waff en 
des Stehenden Heeres und jies Heurlaubtenstandes. Muelheira-Ruhr, Ger- 
many. Price 9 marks per year. 

A new weekly military journal of the above title has just made its appear- 
ance, and the first three numbers indicate that it will take its place among the 
most popular and useful of such periodicals. Its purpose is to furnish good, 
instructive material for weekly reading at reasonable cost, so as to serve par- 
ticularly to instruct professionally the younger officers serving with the colors, 
and those on furlough or in civil life in the intervals between their terms of 
service. 

The articles which have appeared thus far touch some of the leading ques- 
tions of the day, and are ably presented : 

The modern field gun from the stand-point of tactics. Lieut. -Gen'l. v. 
Janson. 

The Boer war and the proposed changes in our tactics. 

Are deep or broad formations best for the infantry attack? 

The battle of Ligny. 

Intervals between skirmishers. 

We vnsh this new venture in the field of military literature all success. 

The International Quarterly for September-December, which is to continue 
the admirable work of The International Monthly, is in its style and list of 
contents one of the most attractive and important literary publications that 
has been given to this c<nuitry. There are 230 pages in this first number, the 
pages are large, allowing for broad margins, and the typography is clear and 
pleasing. All of the articles are upon great themes and are written bj' writ- 
ers of eminent authority. 

The two articles *'The Native States of India" by Sir W. Lee-Warner, Sec- 
retary of the Political and Secret Departments of the India Office, and the 
"Egypt of Today" by J. W. Jenks, give an enlightening account of the life 
and political conditions of these two countries, and their gradual subjection to 
British admmistration. 

An article of especial interest is "Napoleon", in which Marc Debrit, editor 
in chief of the Journal de Geneife^ presents an interesting study on the man in 
the light of posthumous testimony and recent historical works. 

In this number also Mr. Will H. Low explains, in a very original manner 
the growth of the art interests in France, Germany and England, and con- 
trasts them with our own national art interest and the ways in which it is ex- 
pressed. He makes an earnest appeal that the material prosperity of this 
country shall contribute more largely to the encouragement of the American 
art. 

An impartial and well written account of our progress in the Philippines 
and some interesting and pertinent remarks on the Isthmian Canal are set 
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forth by John B. Bishop; but every essay in this number commends the jour- 
nal to the interest and support of the reading public. 

Cassier's Magazine of illustrated engineering has, amongst others, the fol- 
lowing excellent articles in its October number : 

The British Fleet. From 1889 to 1902. With ten illustrations of some of 
the latest British Battleships, and Cruisers and Portraits of Lord Charles Beres- 
ford, Sir Charles Dilke and Sir John Colomb. By Archibald S. Hurd. 

Costs of Electric Power Transmission. A Practical Application of Princi- 
ples. By Alton D. Adams. 

Progress in the Metallurgy of Iron and Steel. Especially in the Open-hearth 
Process since 1889. With three illustrations. By Henry W. Howe. 

Automobiles for War Service. The Application of Power Traction to Mili- 
tary Purposes. With five illustrations. By Brigadier General J. H. A. Mac- 
donald. 

Mining at High Altitudes. Beyond the Timber Line in Colorado, U. S. A. 
With eleven illustrations. By T. A.-Rickard. 

Liquid Fuel for Ships. Its Advantages and Disadvantages in War and 
Mercantile Vessels. By Sir J. Fortescue Flannery. 

Current Topics. — A Boat with an Air Propeller, Illustrated.— Marconi Wire- 
less Telegraph Patent Controversies. —Using a Rock Drill as a Power Ham- 
mer, Illustrated.— Employers' Rights.— The Rapidity of Electrical Progress. 
— Municipal Ownership of Public Utilities. — Great Electrical Corporations in 
Germany.— Financial Difficulties in the German Electrical Industries. — A Pe- 
culiar Phenomenon in a Deep Mine Shaft. — Savings from Manufacturing 
Economies. — Gas from Peat for Steel Making. — A Novel Method of Erecting 
a Steel Smoke-stack, Illustrated. — Traction Increasers for Locomotives. — 
The International Iron Trade, 
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The Niles Tool Co., of Hamilton, Ohio, and New York, U. S. A., send us a 
handsome and especially finely printed catalogue of ordnance tools, in the 
pages of which are presented a great many new and special machines pecu- 
liarly adapted to the manufacture of ordnance. 

This company have placed in operation in many of the largest shops abroad 
and in this country, and are prepared to furnish, complete equipments for 
Locomotive, Car, Boiler, Engine and other shops ; Government works, etc., 
for shipbuilding and gun manufacture, etc. 

The ordnance machines are strikingly illustrated in this catalogue and in 
each case a brief description of their design, capability and other particulars 
is given in English, F'rench and German. In addition there are given some 
views of the interiors of the important works at home and abroad equipped 
with their machinery. 

The catalogue is a beautiful example of fine press -work. 
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ARTILLERY MATERIAL. 

Ammunition . 

Cost of ammunition U. S. navy. — Naval Inst., June. 

Wet gun-cotton as the bursting charge for shell. -Naval Inst., June. 

« 

Carriagea : 
Tests with barbette and disappearing carriages.— A. and N. Jour,, August 2; 

A. and N. Reg., August 2. 
Rigid or deformation carriages for field guns. — Belgique M., August 10, 17. 

Explosives : 

Gun powder and explosives. — Naval Inst., June. 

A new explosive "Galicita."— M. de Art., June. 

Masurite more powerful than dynamite.— Pop. Mech., August 2. 

Explosives for perforating projectiles. — R. Artig., June. 

A primer of the rudimentary principles of explosive substances and their 

fabrication. — Mex. Mil., August 15. 
Hydraulic process for manufacturing gun-cotton charges.— Scicn. Amer., 

September 6. 
Explosives for charging shell.— A. and N. Reg., September 6. 
English explosives, report for 1901. — Arms and Ex., August. 

Fuses : 

A new time fuse. — Scien. AAier., August 9. 

A new time fuse for armor- piercing shells. — Mar. Rev., August 7. 

Quns : 

Coasi: 

Mortars, Skoda 9. 36 -inch siege and fortress mortars. — Scien. Amer., Supple- 
ment, July 26. 

(luns, Navy department. — Naval Inst., June. 

Firing mechanisms.— Naval Inst., June. 

Short study on the rifling of guns. -M. de Art., June. 

Austrian experiments with coast and R. F. guns, 1901.— M. Suisse, July. 

The question of R. F. guns, Belgium.- M. Suisse, July. 

A modern double-barrel cannon— Cas. Mag., August. 

A new Krupp gun.— Belgique M., July 20. 

New artillery material, Austria. — A. Beige, May-June. 

War material at the DUsseldorf exposition.— R. Artig., June ; Umschau, 
August 16. 

Coast and naval artillery at the DU.sseldorf exposition. — Schiffbau, July 25. 

The battle of gun and armor. - Iron Age, August 7. 

Ship's artillery. — Vcreinc, July. 

Artillery at the Diisscldorf exposition. — Int. Rev., Supplement 41, Augfust. 

The pneumatic dynamite gun. — A. S. M. Zeit., August 2. 

Evolution of artillery in the course of the 19th century. — Cercle, August 2 
16. 

Schneider-Canet 9.45 -inch guns on naval mounts. — Scien. Amer., August 30. 

Guns and armor. — R. Maritime, July. ' 
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Kriipp exhibit at 'the Diisseldorf exposition.— Scien. Amer., Supplement, 
September 6, 13 ; M. de Art., July. 

Field: 

The evolution of artillery in the course of the 19th century. — Cercle, July 

12, 19, 26. 
French heavy field artillery.— M. de Art., June. 

French R. F. artillery, its method of fire and mode of use. — M. Suisse, July. 
Completion of field gun tests. — A. and N. Reg., August 2. 
The new English field gun.—Belgique M., July 20. 
Field artillery in Italy. — A. Beige, May-June. 
New armament for field and mountain artillery.— R. Artig., June. 
Tests of new mountain cannon and field mortars.— R. Artig., June. 
Shields for field artillery.— R. Artig., June. 
French new R. F. field artillery material. — R. Artig., June. 
Rearmament of Italian field artillery. Wochenblatt, July 23. 
The French gun in China.— Cercle, July 26. 
Recent development of field artillery on the Continent, Norway and Sweden. 

Proceedings R. A. I., April-May. 
Relative value of light and heavy field artillery guns. — U. S. Gaz., August 

16. 
Rapid firing artillery in Germany.— Jour. U. S. I., July. 
Schneider- Canet 7.5 cm. R. F. field gun,— M. dc Art., July. 

Machine : 
Machine guns. — R. Marit., Brazil, June. 

Machine gun groups in (merman army.— A. S. M. Zeit., August lO. 
Colt automatic machine gun. — R. Artillerie, July 
Machine guns for the Indian army. — Jour. R. U. S. 1., August. 

Range and Position Finders : 

Important means of measuring ranges for field artillery on battlefield. — 
Wochenblatt, August 16. 

AUTOMOBILES, BICYCLES. AEROSTATION. 

The development of aerostation in ( Germany. - Aeronaut. Mitth., July. 
Computation of the height of ascentof a captive balloon.— Aeronaut. Mitth., 

July. 

Theoretical principles for the construction of an aeroplane. — Aeronaut. 

Mitth., July. 
The service of free balloon ascensions in fortresses. — R. Artig., June. 
Ball(xjn voyages in definite directions to predetermined points. — Kreigstech, 

July. 
Ball(X)n with hawser for life line in .shipwrecks.— Armce ct Mar., August 17. 
Free balloons in French fortresses. — Int. Rev., Avigust. 
Study of dynamics of free balloons. - Genie M., July. 
Plan of dirigible balloon. -Genie C, August 2. 
A gasoline electric drag. — Elcc. World, August 30. 
The Paris-Vienna motor car races.— Eng. Mag., September. 
Hauling heavy loads on ordinary roads by means of automobiles. — Umschau, 

July 12. 
Paris-Vienna automobile race.— Scien. Amer., August 2. 
Automobiles and their possible application in the art of war. — R. Artig., 

June. 
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A new (Jerman motor for automobiles.— Pop. Mech., August 9. 
Petrol-electric automobile. — Elec. Rev., August 9. 
Automobiles in Prussia.- Scien. Amer., Supplement, August 2. 
Automobiles in India. — A. and N. Qaz , August 2-9. 
Dr. Brightmore's steam lorry. — Rng., August 8. 

Use of automobiles from a military point of view. — Corrispondenza, August- 
September, 1901 ; M. de Art., June, July ; R. Mil., Brazil, April. 

BALLISTICS. 
Exterior : 

Vertical projection of the trajectory, Siacci's solution. — R. Mil., Brazil, 
March, April. 

Applicati<m of electrical instantaneous photography to experiments with 
fire arms, (record travel of projectiles, etc.). - Kriegstech, July. 

First electric instruments for measuring the velocity of projectiles. — Pro- 
ceedings R. A. I., April-May. 

On corrections in aiming and pointing. — Corrispondenza. August-Septem- 
ber, U)01. • 

Interior : 

Short study on the rifling of cannon.— M. de Art., July. 

Penetration and Armor: 

The manufacture of armor plate. - Naval Inst., June. 

Resum6 of the principal experiments made against armor. — M. de Art., 

June. 
The battle of gun and armor.— Iron Age, August 7. 
A new process of hardening armor. — Mar. Rev., August 7. 
(tuus vs. Armor. — Iron Age, August 14. 

A new method of armor plate making.— Scien. Amer., August 16. 
Russian tests of 4;>^-inch Beardmore armor.-- U. S. Gaz., August 9. 
Armor plate making m the U. S.— Cas. Mag., September, 
(iuns and armor. - R. Maritime, July. 

Armor plate trials with capped projectiles.— See wesens, September. 
Armor at the Diisseldorf exposition, i(;o2. — Stahl u. Eisen, September. 

CHEMISTRY AND PHOTOGRAPHY. 

A new rapid method for the chemical analysis of water.-- Genie C, July 12. 
Blue print case. — Amer. Mach., July 31. 

The signification of phosphates in natural waters. — J. Chem. S., August, 
A volumetric method for the estimation of sulphuric acids in soluble sul- 

phytes.— J. Chem. S., August. 
Development of electro-chemistry. — Scien. Amer., Supplement, August 16. 
Chemical industries at the Diisseldorf exposition. — Eng'ing., August 29. 
New apparatus in water analysis.— J. Chem. S., September. 
Military photography.— Scien. Amer., August 16. 
Printing stereoscopic positives upon gla.ss without transposition. — Scien. 

Amer., Supplement, August 2. 
A new theory of light and colors. — Pop. Scien., Septemb;;r. 
A blue-printing frame. — Amer. Mach., August 28. 

DRILL REGULATIONS. MANEUVERS AND PRACTICE. 

Army : 

Guide to the employment of time in a squadron. — R. Univ., July. 
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Field service in the cavalry.— -Mex. Mil., July 15. 

Grand Maneuvers in Russia in 1902. — Cercle, July 12. 

Grand maneuvers of Argentine navy. — Boletin, Argentina, May. 

A word on the instruction of scouts. — M. dc Art., June. 

Regimental service and training, 1901 series. — M. Suisse, July. 

Italian field service.— Quest. Mil., July. 

The review at Longchamp.— Armee et Mar., July 27. 

Does the peace firing practice of German infantry answer to the demands of 
war conditions ? — Kriegstech., July. 

On cavalry training in the Norwegian army.— N. M. Tids., April-May. 

Training of infantry recruits.— N. M. Tids., April-May. 

French drill regulation of 1901. — Vcreine, July. 

New U. S. infantry drill regulations. — A. and N. Reg., August 9. 

The coming combined navy and arm}' maneuvers. — A. and N. Jour., Au- 
gust x6. 

Targets to life. — Arms and Ex., August. 

The training of the German recruit.— A. and N. Qas., August 9. 

Grand maneuvers in Kursk, Russia.— Int. Rev., August. 

Summer maneuvers of Russian army. — A. 8. M. Zeitung, July 5. 

Maneuver criticisms. — A. 8. M. Zeitung, August 9. 

Latest intelligence from the French army.— Wochenblatt, July 3. 

New rules for inspection of firing practice in Russian army.— Wochenblatt, 
July 12. 

Rearmament of the Italian field artillery (service of the piece). — Wochen- 
blatt, July 23. 

French eastern maneuvers of 1901. — Wochenblatt, July 26. 

Instruction of the squad for battle.— Quest. 'Mil., August. 

Practical exercises for infr.ntry.— Belgique M., August 3. 

Firing regulation at the Royal Military College. — R. Mil., Portugal, July 31. 

Practical examination for captains of engineers for promotion. ->Bngenheria 
Mil., June. 

Maneuvers in La Vaquila. — Mcx. Mil., August 15. 

Training and equipment of cavalry and mounted infantry in India and 
their respective roles in war. — Jour. U. 3. I., India, July. 

The combined army and navy maneuvers. — A. and N. Jour., September 6. 

An English voice for "cold steeP' (bayonet and sword, and on musketry 
training). — Wochenblatt, August 16. 

Provisional drill regulations for the English infantry. — Wochenblatt, Au- 
gust 30. 

Coast Artillery : 

Firing school, final examination. — Mex. Mil., July 15. 

Russian competitive firing tests made at the artillery firing school. — M. de 

Art., June 2. 
Target practice abroad.— A. and N. Reg., August 2. 
The service of free balloon ascensions in fortresses. — R. Artig., June. 
Night firing at Kiel. — R. Artig., June. 

Test of the lo-inch coast defense gun. — Scien. Amer., August 9. 
Examples of provisional loading platforms — N. M. Tids., June. 
Instructions for the organization of artillery in landing operations. — Circulo 

Naval, June. 

Joarnal 8. 
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Combined army and navy maneuvers. ^our. M. 8. I., September. 
Considerations on coast artillery fire. — M. de Art., July. 

Field ArtiUery : 
Instructions for artillery fire in the German field artillery.— R. Arti^., June. 
On the nev,' fire regulations of field artillery.— Bclgiquc M., July 27. 
Efiiciency of German field artillery. — Kriegstech., July. 
Signaling for horse and field artillery. —Proceedings R. A. I., April-May. 
A UKefiil method of enhancing the mobility of mountain gims when required 

to move with mounted troops. — Proceeding R A. L, April May. 
Drill regulations for machine gun groups, Germany. — Int. Rev., August. 

ELECTRICITY. 
Communications : 

Progress of electric space telegraphy. — Scien. Amer., Supplement, July 26. 

Wireless telegraphy. — Naval Inst., June. 

The speaking arc and wireless telephony. — West. Elec, July 26. 

Wireless telegraphy.-^Eng. Club, Phila^ July. 

Wireless telegraphy apparatus. -Amer. Elec, August. 

Wireless telegraphy in meteorology. — Elec. World, August 2. 

The Branly receiver for wireless telegraphy. — R. Artig., June. 

Receiver for wireless telegraphy. — Tel. Mag., July. 

The paternity of wireless telegraphy.- Scien. Amer., Supplement, August 9. 

Telegraphs and telejjhones. — N. M. Tids., June. 

Wireless telegraphy and submarine cables. — Scien. Amer., Supplement, 

August 16. 
The DeForest system of wireless telegraphy. — Scien. Amer., August 16. 
The Braun system of wireless telegraphy. — Elec. Rev., August 16. 
The Fessenden system of space telegraphy. — West. Elec, August 16. 
Telegraphy and telephone over the same line. — Elec. World, August 16. 
The Fessenden wireless telegraphy system.— West. Elec, August 23. 
The Fessenden wireless telegraphy patents — Elec. World, August 23. 
A DeForest wireless telegraphy installation. — Elec. World, August 23. 
•Belgian military telegraphy. — Quest. Mil., August. 
Wireless telegraphy for the army. — Armee et Marine, August 17. 
Construction of wireless telegraphy apparatus.— Amer. Elec, September. 
Strowger automatic telephone system. — West. Elec, September 6. 

General : 

Electricity meter, Frank Holden system. — Genie C, July 12. 
Recent storage battery patents. — Elec World, July 26. 
The real nature of electricity and magnetism. — Eng. Soc, June. 
Criticisms of the new storage battery.— Eng., Clev., August i. 
Electric driving in navy yards.— Elec. Rev., August 9. 
Electricity and magnetism. - Scien. Amer., Supplement, August 16. 
How to make a dry battery.— Scien. Amer., Supplement, August 2. 
Storage batter>' installation. — Elec Rev., August 16. 
Exide storage batteries. — Elec Rev., August 23. 
Good -Fellow electric log register. — Exercito, June. 
Electricity vs. compressed air. — Elec Rev., August 30. 

A combined gasoline electric truck for heavy service. — Elec. Rev., Au- 
gust 30. 
A gasoline electric dray. — Elec. Worid, Aii.^iist 30. 
Visit to the works of the General Electric Co. — Amer. Mach., September 4. 
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The Edison storage battery. — Tel. Mag., August. 
New Weston instruments.— Tel. Mag., August. 
Storage batteries in mill and factories.— Eng. Soc, July. 
Electricity in the naval maneuvers. — Elec. World, September 6. 

Light : 

The Froment enclosed arc lamp.— Elec. World, July 26. 

The Bremer arc lamp. — Amer. Elec, August. 

Lewis direct current arc lamp. — Amer. Elec, August. 

Methods of illumination and units of light. — Inst. Elec. Engrs., April. 

Edison's tungstate of calcium lamp. — Inst. Elec. Engrs., April. 

History of invention of incandescent gas lighting.— Scicn. Amer., Supple. 

ment, August 2. 
The Sterling spiral-filament lamp. — West. Elec, August 23. 
Experience with the Nernst. — Amer. Elec, September. 
The Wood enclosed arc lamp. — Amer. Elec, September. 

Power : 

Electric power plant at the Pied-Selle works at Fumay, France. — Genie C, 

July 12. 
Variable speed motor for direct drive. — Elec. World, July 26. 

ENGINES, BOILERS AND MECHANISM. 
Boilers : 

Peerless smoke consumer.— Eng. and Min. Jour., June 26. 

Water-tube boilers. —Jour. R. U. S. I., July. 

Practical hints on firing.— Pop. Mech., August 2. 

Effect of scale on fuel consumption.— Eng., Clev., August i. 

Liquid fuel for steam purposes.— Scien. Amer., Supplement, August 9. 

A new artificial fuel.— Scicn. Amer., August 9. 

Corrosion and pitting of steam boilers.— Man. and Iron Worldt August 7. 

Waste of fuel by boiler scale. — Pop. Mech., August 9. 

Water-tube boilers. — Eng., August 8. 

Boiler explosions. — Eng., Clev., August 15. 

Liqued fuel for steamships. — Eng. News, Angust 21. 

The manufacture and use of briquettes in Germany.— Eng. and Min. Jour., 
August 23. 

One of the causes of explosions in steam boilers and the means of prevent- 
ing it. — Genie C, August 9. 

Light on the liquid fuel question. — Scien. Amer., August 30. 

Marine boilers. — R. Maritime, July, 

Engines : 
Gas : 

Making gas engines go.— Amer. Mach., July 24. 

Lubrication of gas engines, — Amer. Man. and Iron World, July 31. 

Vertical gas engine (illustrated).— Eng'ing., July 25. 

Motors for automobiles applied to boats. — Yacht, July 26. 

Gas engine research in Germany. — Iron Age, August 7. 

Polar-Star acetylene generator. — Scien. Amer., Supplement, August 9. 

Gis and gasoline engine guarantees.— Man. and Iron World, August 14. 

Recent development in the gas-engine. — Proceedings I. M. E., January- 
February 1902. 

Gas turbmes,— Elec Rev,, August 23. 
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Gas engine ignition by contact or catalytic action.— Scicn. Amer., Supple- 
ment, September 13. 

The Romansnom gas engine driven central power station. — E lee. Rev. 
August 9. 

Gas engine generating unit. — Elec. World, August 9. 

Oil: 
Durr portable oil engine.— Eng., London, August 22. 

Steam : 

Advantages of steam turbines. — Eng., Clev., August i. 

Engine tests.— Amcr. Elec, August. 

The steam turbine.— Elec. Rev., Aug^t 9. 

The development of the steam turbine.— Elec. Rev., August 9. 

Steam turbines.— Weat. Elec, August 23. 

Steam engine efliciency.— Eng'ing., Augu.st 29. 
Mechanism : 

Force.feed lubricators. — Amer. Elec., August. 

Oil and grease separators. — Eng'ing., July 25. 

Power lost by fly-wheels.— Elec. Rev., August 23. 

Distribution of work in compound engines.— Oenie C, August 2. 

Sixty-ton electric travelling crane. — Qenie C, Augu.st 16. 

ENQINBERINQ AND PORTlPICATIONS. 

Cement tests. — R. Marit. Brazil, June. 

The fortress of Met*.— Cercle, July 19. 

Technic of military bridges.— Kriegstech., July. 

Mines and mining in fortress warfare.— Kriegstech., July. 

Notes on Russian fortifications. — Kriegstech., July. 

Field pioneer work, **fortifications".— N. M. Tids., June. 

German fortifications around Metz.— A. and N. Oaz., August 7. 

Under water beton work at the locks at Nussdorf.— Z. Architek Ver., 

August 8. 
Military and public works in the colonies, France— Arm6e ct Marine, 

August 3. 
The catastrophy at Satony and mines and countermines.— Armfcect Marine, 

August 10. 
Organization and execution of a prelim mar}' survey for a railroad in the col- 
onies, French. — Oenie M., July. 
A mode of revetment for damp localities. — Genie M., July. 
Bridge experiments, (determination of stresses, etc.,). — Genie M., July. 
Construction of provisional bridges.— R. Engenheria, June. 
Protection of foreshores by utilization of wave action. — Proc. A. S. Civil 

Engineers, August. 
Discussion on steel and masonry construction. — Proc. A. S. Civil Engineers, 

August. 
Sea coast forts in North China in the campaign of 1900 (illustrated).— Jour. 

M. S. I., September. 
Military engineering for the national guard.- Jour. M. S. I., September. 
Military landscape sketching. — Mez. Mil., August 15. 
A new sluice-gate system for canals. — Z. Architek Ver., August 29. 

METALLURGY. 

A review of alloys. — Scien. Amer., Supplement, July 26. 
The constitution of alloys.— Genie C, July 12. 
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The accuracy and value of testing cast iron.— Eng. Mag., August. 
Changes in the manufacture of pig iron. -Eng. Club, Philadelphia, July. 
Modern development in the production of open-hearth steel. — Eng. Club, 

Philadelphia, July. 
Nickel-steel. — Cas. Mag., August. 

New methods of testing iron and steel —Scien. Amer.» Supplement, August 9. 
Curiousalloy of aluminum and antimony. — Man. and Iron World, August 21. 
Development in open-hearth steel. -Man. and Iron World, Auguj5t 21. 
On the influence of silica in blast refining.— Stahl u Eisen, August i. 
Fabrication of steel in Mexico.— Mex. Mil., August 15. 
Measure of the eUstic limits of metils. -Qinic C Au;just 16. 
Oscillating puddling machine.— Genie C, August 16. 
New works of the Crucible Steel Company, of America. — Stahl u Eisen, 

August 15. 
The influence of incandescence and quenching on the tensile strength of 

iron and steel.— Stahl u. Eisen, August 15. 
Rheinish-Westphalian industrial exposition Diisseldorf, 1902 — Stahl u 

Eisen, August 15. 
Metallurgical industries at the Diisseldorf exposition.— Eng'ing., August 29. 
Photometric determination of iron. — ^J. Chem. S., September. 

MILITARY GEOGRAPHY. 

Africa and colonial expansion. — Rev. Univ., July, August. 

Pacific cable from Honolulu to Manila contracted for.— West. Elec, July 26. 

The Mexican railway system. — Cas. Mag., August. 

Proposed inter-oceanic canal (Panama).— Eng. July 25. 

Ceuta and Gibraltar.— Marine F., July 15. 

Maritime Seine.— Genie C, July 19-26, August 2. 

Military geological notes on the Iberian peninsular. — Cientifico M., June i, 15. 

Government conditions for Pacific cable.— Elec. World, August 16. 

The strategic importance of the railroads of the Alps. — Int. Rev., Supple- 
ment 41, August. 

Military importance of the new Russian railroads.— Int. Rev., Supplement 
41, August. 

The trans- Alaska -Siberian route.— Arm6c ct Marine, August 3. 

Communication with Juan Fernandez Island. — Circulo-Naval, June. 

U. S. harbor improvements and coal storage at Manila. — Eng. News, Au- 
gust 7. 

On the Pacific coast. — Jour. M. S. I., September. 

The port of London and the Thames. — Eng., August 15. 

The Cape to Cairo railway.— Eng., August 15. 

Notes for a log book of the Portuguese coast.— Club Mil. Nav., July. 

Cheick-Said.— Armic ct Marine, August 17. 

Completion of the Sault Ste Marie Canal. — Scien. Amen., Supplement, Sep- 
tember 6. 

Submarine and land telegraphs.- Mar. Rev., September 4. 

The Simplon tunnel and its construction. - Eng., August 29. 

Bizerta. — Cercle., August 30. 

MILITARY HISTORY. 

West Point after a century. — World's Work, August. 
Sergeants of various armies.— R. Mil., Brazil, March. 
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History of the 6th Regiment mountain artillery. — M. dc Art., June. 

The Boer war. — Wochenblalt, July 16. 

The Boers and the English. — M. Suisse, July. 

(leneral view of campaigns in France. The defensive in 18 14.— Monde, 

June 30. 

Strategical explanation of the invasion of France in 1814. — Monde, June 15. 

Military organization of the French army 1791 to iSi4.~Monde, June 15. 

German regiments of the Swedish service.— Beihcft, July- August. 

The battle of Montebello, May 20, 1S59.— Beiheft, July-August. 

Lessons from the Boer war. — A. Beige, May-June. 

Evolution of artillery in the course of the 19th century.— Ccrclc, July 19, 26 ; 
August 2, 9. 

Ramon Berenguer III., called the Great. —Cicntifico M., June i. 

Colonel Kraft's memoirs of the wars in Norway in the time of Frederick IV. 
— N. M. Tids., April-May 1902. 

Individualism in war. — U. S. Mag., August. 

Narrative of a Boer.— Proceedings R. A. I., April-May. 

Strength of Napoleon's forces in the battles of the campaign of 1815 in Bel- 
gium- — Wochenblatt, August 2, 

A visit to the battlefield of Magent 1. — Cercle, August 2-9. 

Napoleon's cavalry. Can it still serve as a model?— R. Cav., July. 

Captain Lemaire, Belgian artillery, (his work in Africa).— Belgique M., 
August 10. 

History ot the French artillery.— R. Univ., Angus':. 

General Dugommier, his life and correspondence.— R. Univ., August. 

Studies in military history: The Thirty Years War 1618-1648.— Excrcito, 
June. 

Tactics of the middle ages— battle of Bouvines, 27 August 1214.— Mex. Mil., 
August I. 

Naval combat of squadrons in the 19th century. — Circulo Naval, June. 

Chilean navy. — Circulo Naval, June. 

The campaign of Eckmuhl — 1S09.— Jour. M. S. I., September. 

The sailing ship through the pages of history. — Club Mil. Nav., July. 

Some forced landings.— Club MiL Nav., July. 

Events in Africa.— Club Mil. Nav., July. 

History of the Herwath von Bittenfeld regiment.— Wochenblatt, August 13. 

Curiosities of discipline in the navy of former times. — R. Maritime, July. 

Foreign contingents in China. — Jour. U. S. I., India, July. 

Operations in the oases of Sahara, and the use of elongated projectiles.— 
R. Artillerie, July. 

Distribution of allied forces in China. — U. S. Mag., September. 

The flag of the 16th German infantry regiment j battle of Mars La Tour. — 
Wochenblatt, August 16. 

The 70th birthday of General Verdy du Vernois. — Die Armie, July 18. 

The battle of Ligny. — Die Arm6e, July ii-iS. 

The work as Admiral of Emperor Maximilian. — Seewesens, September. 

Cruise of S. M. S. Augusta along the French coast 1 870-1871. — Mar. Rund- 
schau, August-September. 

On the performance of the Chinese cm the domain of the sea in the 13th cen- 
tury. — Mar. Rundschau, August-September. 

Reflections on the campaign of 1870-71. — Wochenblatt, August 30. 

March to the sound of the guns.— Ccrclc, August 30. 
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MILITARY SCHOOLS. 

Proposed ordnance school at Sandy Hook. — A. and N. Reg., August 2. 

Education and instruction of officers in England. — Arm^e ct Marine, July 27. 

The military riding school in Vienna. — N. M. Tids., April May. 

U. S. general service and war college. — A. and N. Reg., August 9. 

Report of committee on education of officers. — U. S. Mag., August. 

Our military colleges and the staff.— U.S. Mag., August. 

Royal military college (English). — U. S. Gaz., August 2. 

Royal military academy (English). — U. S. Qaz., August 2. 

Report of the English military war school. — Int. Rev., August. 

Admission in the military college of Italy.— Int. Rev., August. 

Military education in England. — Jour. R. U.S. I., August. 

Education of officers. — Unit. Serv , September. 

The artillery and torpedo school.— Club Mil. Nav., July. 

Firing instructions for Royal Military College. — R. Mil., Portugal, August 1 5. 

ORGANIZATION AND ADMINISTRATION. 
Coast Artillery Service : 

Coast artillery batteries. — M. de Art., June. 

Reorganisation of the Italian artillery. — M. de Art., June. 

Report on ordnance instructi6n.— A. and N. Reg., August 2. 

Reorganization of artillery. — R. Artig., June. 

Recruiting for the Royal artillery. — Proceedings R. A. I., April-May. 

Reorganization of the German mobile coast defense force. — Int. Rev., Au- 
gust. 

Some considerations on the present distribution of Belgian garrisons. — 
Belgique Mil., August 10. 

Reorganization of the Italian artillery.— Wochenblatt, August 20. 

Field Artillery Service : 
Reorganization of field artillery.— A. Beige, May- June. 
Organization of field artillery.— R. Artig., June. 
Organization of siege artillery. — R. Artig., June. 
5-horse teams for French field artillery.— U. S. Gaz., August i. 
Horse management in South Africa. — Proceedings R. A. I., April-May. 

General : 

A staff in the XX. century. — Cercle,July 12, 19 and 26. 

Armies and militia. — R. Mil., brazil, March. 

Japanese military forces. — M. de Art., June. 

The question of infantry N. C. O's. (Switzerland).— M. Suisse, July. 

Reforms in military instruction (England). — M. Suisse, July. 

The modem army.— Quest. Mil., July, August. 

Pay of mounted officers. — Belgique M., July 20. 

Our infantry as considered by the commission of 1901, Belgium.— A. Beige, 

May-June. 
Balloon companies in the Swiss maneuvers, 1901. — R. Artig., June. 
Should age limit be the only means of renewing the corps of officers of the 

army.— R. Mil., Portugal, July 15. 
On reduction of the length of militar>^ service. — R. Mil., Portugal, July 15. 
Theoretical instruction and military' education.- R. Mil., Portugal, July 15. 
Staff instruction and training.— A. S. M. Zeitung, July 26. 
Uniform question in fhe German army. — A. S. M. Zeitung, July 26. 
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The French staff regulations. — A. S. M. Zeitung, July 19. 

U. S. general service and war college. — A. and N. Reg., August 9. 

Intelligence and information in war.-»-U. 8. Mag., August. 

The army medical service. A suggestion. — U. S. Mag., August. 

Latest intelligence from the French army.-^Wochenblatt, July 30. 

Short service. — A. and N. Oaz., August 9. 

Technical instruction of officers. — Int. Rev., Supplement 41, August. 

Instruction of all three arms in the duties of pioneer troops, Bulgaria. — Int. 
Rev., August. 

Organization of the new Chinese army. — Int. Rev., August. 

Two years service in Prance. — A. 8. M. Zeitimg. August 9. 

Handbook of the French general staff officers. — Wochenblatt, August 2. 

Latest intelligence from the Belgian army.- Wochenblatt, August 6. 

Conduct and administration of troop messes.— Wochenblatt, August 6. 

Italy's reserve supply of men for the army. — Wochenblatt, August 9. 

Demobilisation of the English forces in South Africa. — Wochenblatt, Au. 
gust 9. 

The Argentine army of 1902. — Arm^e ct Marine, August 3. 

Military conscription in Tche-Li. — Cercle, August 9. 

On promotion in the Portugese army. — Ezercito, June. 

Suggestions for an imperial militia service, English.— Jour. R. U. 8. I., Au- 
gust. 

French recruiting statistics for 1901.— Jour. R. U. 8. 1., August. 

Italian non-commissionsd officers.— Jour. R. U. 8. I., August. 

The Mexican army.— Mex. Mil., August 15. 

English colonies and naval expenditures. — Marine P., August. 

The Secretary of War of the U. S. — Annie ct Marine, August 17. 

Cavalry pioneers. — Belgique M., August 23. 

Volunteer forces in India. — U. S. Qaz., August 23. 

Cavalry in mountain warfare.— R. Mil., Brazil, April. 

Intelligence from Au.stro-Hungarian forces. — Wochenblatt, Augu.st 16. 

Arabian horses and French cavalry remounts.- Armieet Marine, August 31. 

Reflections on the economic system of the army. — R. Mil., Portugal, Au- 
gust 15. 

Battle formation, (warships).— Seewesens, September. 

Brief consideration on the consolidation of line officers and engineer corps in 
the navy. — Mar. Rundschau, August-September. 

Latest intelligence from the Dutch and Belgian armies. — Wochenblatt, 
August 30. 
Naval : 

The training-ship. — Naval Inst., June. 

The training of seamen. — Naval Inst., Jime. 

Considerations on reorganization of our navy, Brazil. — R. Marit., Brazil, 
June. 

Replenishment of stores on warships. — Yacht, July ig. 

The peace distribution of the fleet, (English). A reply to criticisms. — U. S. 
Mag., August. 

Naval power. — R. G. dc Marina, August. 

Theory aiid practice of the military naval department of Spain. — R. G. dc 
Marina, August. 

Training for war in the English navy. — R. Maritime, July. 

Elements of fire control in the navy. — Mar. Rundschau, August-September. 
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SMALL-ARMS AND EQUIPMENTS. 

The Porro prism field glass. — Scien. Amer., Supplement, July 26. 

The Stevens rifle telescope. — Iron Age, July 24. 

Realistic targets. — ^Jour. R. U. S. 1., July. 

Austrian experiments with small arms, 1901. — M. Suisse, July. 

Springfield magazine rifie. — Belgique M., July 20. 

Mannlicher automatic pistol, model 1901. — A. Beige, May June. 

The Austrian revolver, model of 1898, and small arms used by the principal 

powers. — R. Artig., June. 
Burdening the infantry. — A. S. M. Zeitung, July 19. 
Targets true to life.— Arms and Ex., August. 

Issue of Maxim guns to the mfantry of India. — A. and N. Gas., August 9. 
The spade as an article of equipment. — A. and N. Gaz., August 9. 
Remodeling the infantry pack.— A. S. M. Zeitung, July 19. 
The lance question. — R. Cav., July, 

Chevallier electric target, (French). — ^Jour. R. U. S. I., August. 
Automatic pistols. — R. Artillerie, July. 

STRATEGY AND TACTICS. 

Artillery : 

The war game. — R. Mil., Brazil, March. 

Tactics of machine guns. — M. de Art., June. 

Tactics of the future, Germany mountain artillery. — M. Suisse, July. 

English opinion on R. F. field artillery.— A. Beige, May-June. 

Use of shields for field artillery.— A. Beige, May-June. 

Notes on employment of field artillery on heavily covered plains. — R. Artig., 

June. 
Advanced positions in siege warfare. — R. Artig., June. 
On artillery patrols.- R. Artig., June. 
Machine guns in Germany. — R. Mil., Portugal, July 15. 
High command of guns. — Eng., London, August i. 
Observation of fire from a fiank. — Proceedings R. A. I., April-May. 
Defense for secondary forts against probable enemies. — Proceedings R. A. 

I., April-May. 
Employment of infantry and artillery in action. — U. S. Mag., September. 
The modem field gun from the standpoint of troop-leading.— Die Armee, 

July 4. 
Cavalry : 

Field service in the cavalry. — Mcx. MiL, July 15. 

The combat of cavalry against infantry. — Belgique M., July 27. 

Cavalry forces of the Triple and Double Alliance Powers. — U. S. Gaz., Au- 
gust 2. 

Modem cavalry tactics. — R. Cav., July. 

Napoleon's cavalry. Can it still serve as a model?— R. Cav., July. 

Action and reaction, cavalry functions. — R, Cav., July. 

The relative functions of cavalry and mounted infantry. — ^Jour. U. S. I., In- 
dia, July. 

Cavalry pioneers.— Belgique M., August 17. 

Cavalry in mountain warfare. — R. Mil., Brazil, April. 

Importance of cavalry on the battlefield.— Corrispondenza, August-Sep- 
tember 1 901. 
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Infantry : 

Infantry tactics. — A. S. M. Zeitung, July 5. 

Considerations on service section firing of infantry. — Wochenblatt, July 2, 

Infantry matters. — Wochenblatt, July 23, 

Employment of infantry and artillery in actipn. — U. S. Mag., September. 
The interval between skirmishers in line of skirmishers. — Die Armee, July 18. 
Deep or broad formations in the infantry combat of the attack?— Die Armee, 

July II. 
Lessons from the Boer war in regard to propositions for a change of inf an- 

try tactics. — Die Armee, July 4. 

General : 

Study on a question of tactics. — R. Univ., Julv, August. 

Reorganization of the Portugese army. — R. Mil., Brazil, March. 

Disarmament. The limitation of armament. — Boletin, Argentina, May. 

Garrisons for coaling stations. — ^Jour. R. U. S. I., July. 

Lessons from the Boer war. — A. Beige, May-June. 

The crossing of water courses. — R. Artig., June. 

Russian opinion on the role of the fleet in combined operations of sea and 
land forces, — Marine F., July 15, 

Relieving troops in battle by fresh ones. — Wochenblatt, July 19. 

The defensive offensive of MoUke. — Cientifico M., June i. 

On landing operations. — Vereine, July. 

Tactical problem. — Cercle, July 26. 

Tactical resume of the wars in South Africa. — N. M. Tids., June. 

Tactical problem solution No. 4. — Cercle, August. 2. 

An imaginary Swedish -Russian War.— Cercle, August 9. 

English railroads in case of war. — Cientifico M., June 15. 

Qualities of modem artillery and effects of these in battle. — Mex. Mil., 
August I. 

An imaginary war of England against France, Russia and Germany. — Mar- 
ine F., August I. 

The strategic value of Italy in the Triple Alliance.— A. S. M. Zeitung, 
August 16. 

Offensive tactics in modem war. — U. S. Mag., September. 

Strategy and tactics in mountain ranges. — U. S. Mag., September. 

The w^ay to take Gibraltar. — Arm6e et Marine; August 31. 

Elements of fire control in the nav>'. — Mar. Rundschau, August -September. 

WARSHIPS AND TORPEDO BOATS. 

Submarine: 

Submarine torpedo boats. — Naval Inst., June. 

Torpedoes. — Naval Inst., June. | 

New submarine motors, Petr. Koschka. — Marine F., July 15. ' 

Electric submarine torpedo boats. — Elec. World, August 16. 

Svibmarine torpedo boats. — A. S. N. Engra , August. | 

An English improved submarine boat —Mar. Rev., August 28. | 

Schneider-Canet launching apparatus for submarine torpedoes. — Scien. I 

Amer., September 6. 
Trial of the 5th English "Holland" submarine.— U. S. Gaz., August 30. 1 

Some early submarine torpedo boats. — Eng. News, September 11. 
Evolution of submarines before Harw;. — Arm6c ct Marine, August 3. 
Submarine navigation in the 19th century.— Circulo Naval, June. 
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Tprpedo-boats : 

Torpedo-boat destroyers — Naval Inst., June. 

The gas explosion on the Fulton. — Seewesens, August. 

Contract trial of torpedo-boat destroyers. — A. S. N. Bng^., August 

Warships. 

New fuel for the navy, oil.— World's Work, August. 
Trial trip of new Russian cruiser Bogatyr.^V. S. Uaz., July 12. 
The Russian armored cruiser Gromobor, — Scien. Amer., July 26. 
Discussion of new types of battleships.— Naval Inst., June. 
Warship building by different nations. —Naval Inst., June. 
Bilge keels. — Boletin, Argentina, May. 
The color of warships.— A. and N. Gaz., July 19. 

New French ist class armored cruiser Jeaniu D'Arc, — ^Jour. R. U. 8. 1., 
July. 

Coal economy and price of speed in warships.— ^Jour. R. U. S. I., July. 
Are 2d class or smaller battleships desirable. — ^Jour. R. U. S. I., July. 
Resistance of ships in going through the water. — Seewesens, August. 
Water-tube boilers for British navy.— Iron Age, July 31. 
Comparison of strength of different navies. — U. S. Gaz., July 19. 

Naval strength of nations. — Mar. Rev., July 31. 

Warships and torpedo boats, an address at the Brazilian naval school. — R. 
Marit., Brazil, June. 

Question of water-tube boilers in England.— R. Marit., Brazil, June. 

German ist class battleship 2tf/Ar///^^//.— Eng., July 25. 

The German navy in 1902. — A. and N. Gkz., July 26. 

The French Mediterranean maneuvers. — A. and N. Gaz., July 26. 

Naval and coast artillery at the Diisseldorf exposition.— SchifiFbau, July 25. 

Naval maneuvers, 1902. — Yacht, July 26, August 2, 16. 

Trials of the Russian cruiser Bayau. — Yacht, July 26. 

Speed and protection. — Marine F., July 15. 

On the power of warships. — Marine F., July 15. 

The g^eat floating docks of Bermuda and Algiers.— Scien. Amer., August 9. 

Further news of the BetUisU tests. Scien. Amer., August 9. 

A German departure in w^arships. — U. S. Mag., August. 

Comparative strength of warships of nations. — A. and N. Gaa., August 2. 

Recent gunnery experiments against the BeUeisle, — U. S. Gaz., August 2. 

New English torpedo destroyer, Velox. — U. S. Gaz., August 2. 

Some further gunnery experiments with the BelleisU, — Scien. Amer., Au- 
gust 16. 

Efficiency of warships.— A. and N. Jour., August 16. 

Future naval warfare. — U. S. Gaz., August 9. 

Recent Helieisle experiments (conning tower). — Eng., August 9. 
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EXTRACTS FROM MINUTES OF THE ARTILLERY 
BOARD, DATED JULY 1^, AND JUNE 20, 1902.* 



EXTRACT FROM MINUTES OF JULY 1 5. 

The Artillery Board having amended G. O. No. 36, so that it 
will not be in conflict with the provisions of the proposed orderf 
fixing the ammunition allowance and also in some other particu- 
lars, desires to submit the following : 

The artillery makes no attempt to prescribe what muzzle ve- 
locity a powder shall give for a service charge, asking only that 
it be as high as possible, but, the muzzle velocity being fixed on, 
the Board submits that the artillery should still be authorized 
to determine by test whether the muzzle velocity of the powder 
supplied is as stated. 

The Artillery Board is fully aware that no ammunition allow- 
ance greater than that provided for by appropriation can be ex- 
pected, but, at the same time, it submits that the dividing of 
this allowance into number of rounds should lie wholly with the 
Chief of Artillery. That is, the amount of money available for 
artillery practice being stated, it is thought that it should rest 
wholly with the Chief of Artillery to recommend the kind and 
number of rounds to be fired. This is properly an artillery mat- 
ter and should be left entirely in its hands. 

In this connection the Board wishes again to submit its views, 
as embodied in a transcript from its proceedings of June 20, 
1902, marked '*B", and to add thereto the following additional 
reasons for objecting to features of the proposed ammunition 
allowance : 

a. The rounds with a muzzle velocity of 1050 f.s. are futile. 
The ranges are so short, viz: 4225 and 3650 yards for the maxi- 

* Publication authorized. 

t General Order No. 6a, Adjutant General's Office, 19^2. 

Journal i. 
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mum graduations on the carriages of the lo-inch and 12 -inch 
B.L.R., respectively, as to give little or no instruction not at- 
tainable with sub-caliber practice at a much less expense. 

b. The proposed table of allowances gives a single round with 
the service charge of smokeless powder to be fired **not neces- 
sarily at a target". The object of this single round is not un- 
derstood and the money spent for ft might well be invested in 
an additional service round of the same muzzle velocity as the 
rest of the series. 

c. The Artillery Board does not believe in the practice with 
the 1050 f.s. M. V. for the reasons stated, and would prefer that 
the amount of money to be invested in rounds for this M. V. be 
expended for service and sub-caliber rounds in such proportions 
as may be decided on. 

d. Velocities for mortars cannot be fixed for the service, as 
in table page 8 of the typewritten copy of the proposed order,* 
because the limits of the zones and the overlap of the same de- 
pend on local conditions of channel and harbor. The zones 
must be determined at each post, for its existing conditions, and 
requisitions forwarded for charges made up to correspond there- 
to. 

Since a range table for the 8-inch B.L.R., has been calculated 
for a M. V. of 1950 f.s. and is now in the hands of the artillery 
troops, (see Artillery Memorandum, Headquarters of the Army, 
1898), it is recommended that this muzzle velocity for brown 
powder for this piece be adopted. 

B. 

EXTRACT FROM MINUTES OF JUNE 20, 1902. 

The Artillery Board is of the opinion that artillery target 
practice should consist entirely of service and sub-caliber firing, 
the service practice with the special object of testing, under war 
conditions, the guns and carriages, the effect of the shock upon 
telautographs, telephones, ammunition service systems, maga- 
zine doors, etc., as well as upon the men necessarily present in 
the magazines and plotting room. The stable platform of sea- 
coast pieces afford a very favorable opportunity for accurate 
firing at long ranges before the enemy's guns afloat can be effec- 
tively used; valuable practice at these ranges can be obtained 
only with service charges. Experience in the use of material 
and its action under service conditions is believed to be of the 
utmost importance ; service practice must be continued from 

* See Sec. VJI., General Orders No. 63, c. s., to whigh this remark applies. 
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year to year in order to give this experience to the constantly 
changing personnel. 

The sub-caliber practice is equally important on account of 
the opportunity it offers for the proper training of the person- 
nel, especially a greater number of gunners. 

Inasmuch as the efficiency of the artillery is measured entire- 
ly by its ability to hit, it is believed that as liberal an appropria- 
tion as possible should be made for target practice; it should 
permit as much firing both service and sub-caliber as is now 
authorized in the navy. 

Since the 1050 f.s. velocity would not in any way test the ma- 
terial or illustrate the effects of service charges, above suggested 
as necessary, and since it would not take the place of sub-caliber 
practice in the training of gunners because of the much greater 
cost and the consequent great reduction in number of rounds 
fired; therefore the Artillery Board does not favor the reduction 
of the practice velocity to the figure. 

Although it did not favor the 1725 f.s. practice velocity, the 
Board has heretofore accepted it because that velocity was al- 
ready prescribed for use; the Board now recommends, in accord- 
ance with the opinion expressed in the beginning of this report, 
that artillery target practice consist entirely of service and sub- 
caliber firing. 



THE TACTICS OF FIRE DIRECTION 

By Major G. N. WHISTLER, Artillery Corps. 



The Tactics of Sea Coast Artillery is the art of serving sea 
coast batteries during action. 

Such tactics involve the technical considerations which are 
functions of the technique of the artillery profession, and tacti- 
cal considerations which are functions of the naval tactics of the 
enemy, the character of the vessels engaged, and the nature of 
the field of fire. 

♦*Fire control is the conducting of the tactical operations of 
any system of defense". 

*<Fire direction consists in the technical administration of fire, 
under the orders of the officer exercising fire control". 

Such technical operations, however, often involve tactical con- 
siderations, and the '^technical administration of fire" must de- 
pend upon tactical operations. 

Therefore the tactics of sea coast artillery may properly be 
divided into the tactics of fire control and the tactics of fire di- 
rection. 

The conducting of the tactical operations devolves entirely 
upon the fire commander, but the battery commander must be 
governed by the tactics of fire direction in the * ^technical ad- 
ministration of fire". 

The present paper is concerned only with the tactics of fire 
direction. It will however be necessary to encroach somewhat 
upon the subject of fire control in order to indicate the manner 
in which assignments of targets are made by the fire commander. 

In this country a great amount of time and ingenuity has been 
expended in devising technical methods for the application of 
fire control and direction, the tactical problem having been to a 
certain extent neglected. 

Our Coast Artillery Drill Regulations, which are based upon 
the English system, clearly outline the fundamental principles 
of the tactics of sea coast artillery, but the details have not been 
worked out. 

In the English system, **Garrison Artillery Drill, 1895" lays 
down **that each C. R. A. of a district, will, during time of peace, 
elaborate in principle and detail, a system for fighting his com- 
mand". 

This idea has been included in our Drill Regulations, where it 
is provided that each commanding officer of an artillery post will 
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prepare a '^complete detailed scheme for meeting the different 
possible forms and phases of attack' * . 

This defense scheme is to be entered in the Fort Record Book, 
and provision is made for testing, altering and improving the 
same. 

It is manifest that unless some standard system is adopted for 
the guidance of fort commanders, this regulation can only lead 
to the development of as many systems as we have fort com- 
manders, the value of these systems depending upon the tactical 
knowledge of the commanding officer. Whenever an artillery 
officer changes station he will have to learn a new system. 

Similar considerations have led Captain A. E. Butcher, R. A., 
to publish his Fighting Book,* intended for the guidance of bat- 
tery and gToup commanders, and also probably as a guide to the 
C. R. A. in elaborating his system. 

Captain Butcher's system is in my opinion too complicated, 
enters too much into detail, and will be found impracticable in 
time of war. Too many things are required to be remembered 
and applied during action. 

It may be, that with the enormous navy of England, all artil- 
lery officers and specialists can be taught to distinguish at a 
glance the various classes of men-of-war, and to become familiar 
with the position and thickness of the armor used thereon. In 
our service it is but occasionally that our officers have the oppor- 
tunity to see the various classes of naval vessels, and their only 
means of obtaining information upon the subject is by the 
tedious study of such books as All the IVorlifs Fighting Ships, by 
Fred. T. Jane. 

To memorize all of this data is impossible ; to apply it during 
action even with the aid of the A. B. C. system appears to the 
average officer to be equally impossible. 

It is not to be expected that officers will take much interest in 
the training of men in a system which they firmly believe will be 
useless in time of war. 

A satisfactory working system must be simple, must not re- 
quire the memorizing of numerous details, nor the use during 
action of complicated tables, nor in fact of any tables if such can 
be avoided. The turning over of a single leaf during action to 
obtain data is undesirable. 

All data should be graphically represented on a chart or charts 
which can be read at a glance. The system should appeal in- 
stantly to the common sense of every officer ; it should be such. 

* See journal United States Artillery, September-October, 190a. 
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that he will be prompted to say, 'this can be carried out in action, 
this I can teach to my men'. Such a system will be enthusiasti- 
cally received, and energetically worked up in our daily drills. 

It is the object of this paper to suggest such a system. Of 
course the details of armor, and of class of vessels exist, and can- 
not be ignored. The problem before us is : How can these 
details be generalized, be classified, and be presented in so sim- 
ple a manner that they can be practically used during action f 
Where memory is necessary a mnemotechnical system must be 
devised to assist the memory. All statistical data must be graph- 
ically represented, so that the information required can be deter- 
mined at a glance. 

CLASSIFICATION OF VESSELS. 

To the battery commander, the armament of the vessel assigned 
to his battery as a target is a matter of no importance. So far 
as his fire direction is concerned it is a matter of indifference 
whether his battery is being fired upon by projectiles of lo-inch 
or 13-inch calibre. His problem is how to attack the vessel in 
the most effective manner. 

The problem which is presented to the fire commander is as 
follows: To what battery should I assign such a target? 

Both of these problems are a function of armor and not of 
armament. 

The attempt therefore to include the character of armament, 
in classifying vessels, is an unnecessary complication. 

In our service as each B. C. will have under his command only 
guns of one calibre, his tables or charts should not be compli- 
cated by data concerning other guns. 

In considering the method of classification, the first problem 
that is presented is how the F. C. should assign targets. The 
character of the classification must be a function of this determi- 
nation. 

Take for example an English battleship of the Majestic class. 
The vitals are protected by armor only penetrable by 12-inch 
guns. 

The big gun shields are protected by armor penetrable by 10- 
inch guns. 

Bulk-heads and barbettes are penetrable by 8-inch guns. 

The entire side armor by 8-inch gims. 

- Armored deck by 8-inch, lo-inch and 12 -inch guns within the 
dieck piercing zone. 

Casemates and conning towers by R. F. guns. 
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To what battery should such a vessel be assigned ? 

Within the D. P. zone a single shell loaded with explosive <*D**, 
or maximite, penetrating the deck and exploding in the vitals of 
the ship, would destroy the vessel whether fired from an 8-inch, 
lo-inch or 12-inch gun or mortar. Having passed through the 
D. P. zone, however, the 12-inch gun is the only weapon except 
the mortar which can successfully attack the vitals of the ship. 

After mature consideration of the conditions of the problem, 
I would recommend the following niles: 

Rui.K I. — Normal Assignment. As a rule targets will always be 
assigned to batteries armed with guns of sufficient cali- 
bre to penetrate the armor which protects the vitals of 
the ship. 

Rule 2, — Special Assignments, — The normal assignment may be 
departed from in the D. P. zone, or whenever in the 
judgment of the F. C. it is necessary, which may be 
due either to special local conditions, or to the paucity 
of batteries as compared to the size of the fleet. 

Rin.E 3. — Whenever a target is assigned to a less powerful battery 
than that indicated in Rule i, it will be called a high 
order assignment. When assigned to a more powerful 
battery, it will be called a low order asssigment. 

High order assignment indicates that the target is beyond the 
normal power of the batter}^ to which it is assigned. Low order 
assignment, that it is below the power of the battery. 

Rule I immediately suggests a very simple system of classifi- 
cation. 

We will assume at present arbitrarily (the reason for which will 
be explained later on), that 5,000 yards is the maximum range at 
which any attempt will be made to penetrate armor under any 
conditions whatever. 

Rule for Classification. — Vessels will be classifled according to 
the calibre of the guns to which they would be normally assigned 
as targets. 

CLASS 12. — Vessels the vitals of which can only be successfully 
attacked bv 12-inch B. L. rifles between 1,000 and 
5,000 yards range. 

Normal assignment to batteries of 12 inch B. L. 
rifles. 

Plate I. shows that this includes all vessels whose 
vitals are protected by Krupp armor from 11 to 14.5 
inches in thickness or its equivalent. 
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CLASS 10. — Vessels the vitals of which can be successfully at- 
tacked by lo-inch B. L. rifles between i,oooand 5,000 
yards range. 

Normal assignment to batteries of lo-inch B. L. 
rifles. 

Plate L shows that this includes all vessels whose 
vitals are protected by Krupp armor from 8 to 11 
inches in thickness, or its equivalent. 

CLASS 8. — Vessels the vitals of which can be successfully at- 
tacked by 8-inch B. L. rifles between 1,000 and 5,000 
yards range. 

Normal assignment to batteries of 8-inch B. L. 
rifles. 

Plate I. shows that this includes all vessels whose 
vitals are protected by Krupp armor from 5 to 8 inches 
in thickness or its equivalent. 

CLASS A. — Armored vessels whose maximum armor is less than 
the equivalent of Krupp armor of 5 inches thickness. 

CLASS O. — Unarmored vessels. 

CLASS X. — Unknown vessels, that is vessels which are not con- 
tained in the index. 

CLASS T. — Torpedo boats and destroyers. 

These designations are easily remembered in consequence of 
the mnemotechnical system used. 

Classes 12, 10 and 8 convey instantly to the mind the nature of 
the classification. 

Class ** A*'. Armored vessels not in numbered classes. A, for 
armor. 

Class **0". Zero armor. 

Class **T". T, for torpedo. 

Class **X*\ Unknown quantity. 

The next question is how is the F. C. to determine the class to 
which any particular vessel belongs. 

The simplest and best method yet devised is the * 'silhouette 
index" arranged for the above classification. 

Silhouette indices should be made for each navy. Not in book 
form but on card -board sheets, each navy on a separate sheet. 

Silhouette indices of all merchant steamers usually entering 
the port should be prepared at each post for purposes of instruc- 
tion. These vCvSsels should be arbitrarily classed, for all of the 
various classes, and practice should be had in identification and 
assignment whenever one of these vessels passes in or out during 
drill. 
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Whenever an American or foreign man-of-war enters or leaves 
the harbor, the members of the F. C. and B. C. station details 
should be required to determine its class by means of the sil- 
houette index. 

In addition to this, officers should be required to draw and 
identify the various silhouettes found in Jane's work. 

Of course it would be impossible to have a silhouette for each 
vessel in such an enormous navy as that of England. In all na- 
vies, however, there will always be found a number of vessels 
which belong to a certain class or type ; as the Majestic class or 
the Admiral class of England. Sometimes all of the vessels of a 
class appear alike, generally however they differ in some minor 
details. Only the silhouette of the class would be entered in the 
index. 

The only objection to the system is that two vessels may appear 
to the untrained eye to have the same silhouette. This would of 
course lead to an unintentional high or low order assignment ; 
this cannot be avoided. 

Plate II. shows the general form of a silhouette index. 

As soon as the F. C. has determined the class of the vessel by 
the index, the data is instantly sent to the B. C. to whose battery 
the vessel is assigned as a target. The telautograph symbol 
would be as follows : 

(7/10)- Which would be read silhouette No. 7, in Class 10. 
This not only gives the B. C. the information as to the class of 
his target, but also assists the observer in identification. He sets 
his instrument in azimuth and range, then looks at silhouette No. 
7, Class 10, in the index, which will greatly assist him in certainly 
identifying his target. 

In identifying targets from a distant F. C. station to a B. C. 
station, if the vessels of the fleet are any distance apart, there is 
never any difficulty in identification by azimuth and range alone. 

When» however, there are several vessels in the field of view of 
the telescope, mistakes will be made. In such cases it is wise to 
send a short description of the vessel. No better or shorter 
description can be conceived of than the number of the cor- 
responding silhouette. 

With the G. F. C. S. system proposed by the Wadsworth board* 
all of this trouble is obviated. 

DETERMINATION OF FIRE ZONES. 

The object of establishing fire zones is to eliminate the neces- 
sity for committing to memory, or using tables to determine the 

* j'jwnai United States Artillery^ May-June, 1902. 
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range at which certain ammunition and character of attack is to 
be used. 

The Wadsworth board recommended three (3) zones, to be 
known as the deck piercing zone (D. P. zone), the intermediate 
zone (Inter, zone), and the armor piercing zone (A. P. zone). 
This arrangement I think is very satisfactory. 

THE DECK PIERCINC; ZONE. 

The limits of the D. P. zone are easily determined. 

The exterior limit of this zone is a function of the power of 
the gun, difficulties of vision, errors due to abnormal refraction, 
and instrumental errors of the range finder. 

In the absence of extended experiments to determine the max- 
mum effective range of our guns, we may adopt the following : 

For 12-inch and lo-inch B. L. Rifles 12,000 yards. 

For 8-inch B. L. Rifles 10,000 yards. 

For 6-inch B. L. Rifles 8,000 yards. 

For 12-inch B. L. Mortars 12,000 yards. 

The interior limit for guns is sufficiently well fixed by the 
angle of fall of 10°. The interior limit for mortars is about 
2,500 yards. 

As the 10 ° angle of fall for all guns is between 6,000 and 7,000 
yards, I have, for the sake of uniformity and ease of memory, 
placed the interior limit at 7,000 yards. From which we obtain 
the following : 

1). p. ZONE. 

For 1 2 -inch B. L. Rifles, from 7,000 yards to 12,000 yards. 

For lo-inch B. L. Rifles, from 7,000 yards to 12,000 yards. 

For 8-inch B. L. Rifles, from 7,000 yards to 10,000 yards. 

For 6-inch B. L. Rifles, from 7,000 yards to 8,000 yards. 

For 12-inch B. L. Mortars, from 2,500 yards to 12,000 yards. 

A D.P. zone for the 6-inch guns has been inserted, although 
the value of this shell for deck piercing purposes is practically 
zero. 

THE INTERMEDIATE ZONE. 

The Inter, zone is that portion of the field of fire which lies 
between the D. P. zone and the A. P. zone. 

I' HE A. p. ZONE. 

The width and shape of the A. P. zone, is a function of sev- 
eral conditions and must be determined for each particular 

« 

battery. 

It is a function of : 
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ist. The penetrating power of the gun. 

2nd. The maximum range at which there is any reasonable 
probability of hitting the side of the ship. 

3rd. The inclination of the line of fire to the direction of 
the approach of the target, which determines the angle of im- 
pact. 

Perforating power. — It is generally considered that in deter- 
mining the perforating power of a projectile at any range, the 
angle of fall must be taken into account. I propose to show 
that the inclination due to the angle of fall is negligible. 

Range 5,000 yds., M, V. 2275 f. s. 

xa-inch rifle, angle ot fall 2° 54", normal penetration 31.60'''', reduced penetration ai.ss'^. 

lo-inch " '• " " 4° «4' " " 15.59" " " "555''- 

8-inch 4°4«' " " X1.06" " " fi.oa''. 

The difference between the normal and reduced penetration 
in steel, due to the angle of fall, does not exceed 0.05" at this 
range. 

Range 10,000 yards, M. V. 2275 f. s. 

13-inch rifle ; angle of fall xi° ao^, normal penetration 14.36'", reduced pen. 14.07''^, diff. .ag"". 

lo-inch 13° x8'. " " 10.38''. " " 10.03", " ■■s". 

8-inch 15° 48', •• " 7«9''. " " 6.9a". " .37". 

I have used an M. V. of 2275 f.s. because I had the tables con- 
venient. 

It will be noticed that even at 10,000 yards the reduction in 
penetration due to the angle of fall will be only about j^ inch. 
The inclination due to angle of fall is therefore negligible. 

Experience has shown that '* vertical armor cannot be attacked 
with advantage when the angle of impact is greater than 30° with 
the normal". That is, the course of the ship must intersect the 
**line of fire" between two and four o'clock, or between eight and 
ten o'clock, according to the direction of the approach. 

For the purpose of convenience I have adopted the following 
nomenclature: A vessel is said to be *^broadside-on" to a bat- 
tery when her course is such that she will intersect the **line of 
fire" between two and four or eight and ten o'clock. Otherwise 
she is said to be **head-on". The latter term will be used 
whether the vessel is approaching or going from the battery. 
**Dead head-on" indicates that the fire of the battery will rake 
the ship **fore and aft", not however that the **line of fire" is 
absolutely coincident with the axis of the ship, but so that it is 
impossible to strike the side. 

The normal exterior limit of the A. P. zone is a curved line so 
situated, that any vessel crossing the same, in the direction, and 
with the intent to **run by", will be **broadside-on" to the bat- 
tery. Of course this can only be determined for the attempt to 
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"run by" assuming that a vessel will take the shortest course. 
A vessel, wherever she may be situated, can always turn **head- 
on" to the battery if her commander is willing to lose time by 
such a maneuver. 

The geometric method of determining this curve will be de- 
scribed later on. 

The second proposition may be stated as follows. Beyond 
what range would it be useless to attempt to pierce the vitals of 
a vessel *'broadside-on"? 

It is manifest that the problem is a function of the probability 
of hitting the protecting armor, and not of the penetrating pow- 
er of the gun. We can lay our guns within about plus or minus 
one half minute of the desired elevation, but our minimum vari- 
ation is one minute. 

It is therefore manifest that we cannot be sure of laying our 
gun to strike the *<free-board" at any range where the **free- 
board** subtends an angle of less than three (3) minutes. Tak- 
ing the average **free-board" as five yards (15 feet) the limit- 
ing range would be 5,700 yards. 

To be on the safe side I would recommend that 5,000 yards be 
fixed as the range beyond which no deliberate attempt should be 
made to penetrate the vitals of a ship **broadside-on." 

GEOMETRIC DETERMINATION OF THE EXTERIOR LIMIT OF THE 

A. P. ZONE. 

Plate III. shows the geometric principles involved. Let B 
represent the center of the battery. A-C the course of the ves- 
sel. From B drop the perpendicular B-D upon A-C. Lay oflf 



'*^. 
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Plate III. Geometric Determination of Exterior Limit A. P. Zonk 



B-P so as to make an angle of 30° with B-D. Then if B-P is 
equal to or less than 5,000 yards, P is one of the points of the 
curve required, which marks the exterior limit of the A. P. zone. 
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If B-P is greater than 5,000 yards then the exterior limit inter- 
sects the line A-C at 5,000 yards from B. 

Plate IV. shows a general case of open harbor without channels. 
Let B represent the center of the battery. H-H' the entrance 
to the harbor. B-E and B-E* the extreme limits of fire of the 
battery in either direction. 

Now a vessel starting from any point at sea, attempting to 
**run by*' through H-H* on the shortest line, must intersect B-E 
somewhere between F and F*. 




Platk IV. Gkomktric Dktkkmination of Exterior Limit A. P. Zone^ in 

Opkn Skaway. 

Let A-C represent the extreme course on the left, the water 
between this line and the shore being too shallow for the ships. 
Let A'-C represent the extreme course on the right. These two 
lines must intersect at some point as C. As in the case of the 
entrance of such a harbor, both sides will undoubtedly be forti- 
fied, and vessels running by will undoubtedly pass mid-way be- 
tween the two sides, the error will therefore not be material if 
we consider that all vessels will move on a straight line passing 
through C. The point C may be placed arbitrarily to meet 
known conditions. 

In the angle A C A', draw through C the radii shown by the 
dotted lines at equicrescent angles, say about io°» 
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Now considering- each of these 10° radii as a course of a vessel, 
determine the points P, , P, , P, . etc., as shown in Plate IIL 

A curve passed through these points will be the extreme limit 
of the A. P. zone unless any part of the curve is a greater dis- 
tance from B than 5,000 yards. In such a case, in that particu- 
lar locality, the 5,000 yard range circle will be the boundary of 
the zone. 

RANGE AT WHICH **K1RE AT WILL" hHOULU BE(;iN. 

Within the A. P. zone there is another important circle to es- 
tablish. That is the range at which **fire at will" should begin. 

This circle is the range at which corrections for atmospheric 
conditions may be ignored. The Wadsworth board recommend 
2,500 yards ; this is based upon the following considerations : 

For a 12-inch B.L. Rifle. Service charge. Range 2500 yards. 
The allowance for a 1% change in weight of air is 2.3 yards. 
The allowance for a 10 mile head or rear wind effect is 3 yards. 
The allowance for drift is 0^.03. 
The allowance for 10 mile deviating wind effect is o°.o3. 

Assume an atmospheric condition of -|- 15% and -|- 50 mile per 
hour head wind. The correction for these conditions would be 
+ 50 yards. The slope of fall at this range is about i on 40. If 
now we ignore this correction the vertical variation will be 1.25 
yards or less than four feet. As this would not take the shot off 
the side of the ship, it is manifest that even under these extreme 
conditions, which will never occur in practice, corrections for 
range can be ignored. 

Now consider a *— 50 mile per hour deviating wind effect. 

The correction for wind and drift would be o°.i8 which at this 
range would deviate the projectile 4.5 yards. If the gun is fired 
so as to strike the vessel amidships the vitals would surely be 
reached. 

Drift at this range amounts to 1.50 yards. Therefore even 
under these extreme conditions the corrections for deviation may 
be ignored. The same conditions hold for the 8-inch and lo-inch 
guns. 

Let us now consider speed of vessel. The maximum speed of 
the **run by'* will not exceed 20 miles per hour except for tor- 
pedo boats. 

Travel during time of flight at 2500 yards range: 

For 12-inch guns = 33 yards = 99 feet. 
For lo-inch guns = 35 yards = 105 feet. 
For 8-inch guns = 37 yards =111 feet. 
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If the shot is fired at the bow of the vessel without any allow- 
ance being made, it will strike the side armor and penetrate the 
vitals. 

With untrained or partially trained gunners we may therefore 
within this range adopt the following : 

Rule. — Make no allowances and fire at the bow. 

The determination of a more accurate method of work is dis- 
cussed under the head **Fire at will". 

P/ate V. gives a sample of a B.C. Battle Chart based upon the 
foregoing system. 

BATTLK TAt:TlCS. 

General rules which govern the action of battery commanders. 

I. — No B.C. may select his own target, but must direct his fire 
on that indicated to him by the fire commander. 

2. — No B.C. may open fire until permitted to do so by the F.C. 
except under exceptional circumstances, when he may act 
upon his own responsibility, reporting his reasons for so 
doing to the F.C. 

3. — Commands to commence firing will be given as follows: 
Commence firing at maximum range, (p, |y|, R,). This 
requires the firing to begin as soon as the target is within 
the range of the guns of the battery. 

Commence firing at a given range, (f 8000*) This re- 
quires the firing to begin at a particular range as 8000 yards. 
Commence firing, (p). Firing to begin at once. 
The letters and figures in brackets are telautograph code 
signals. 

4. — Under normal assignment or a high or low order assign- 
ment, the B.C. will make his attack as prescribed under 
these heads. 

The attack on a vessel indicated as Class X will always 
be made as though the assignment was normal. 

5. — B.C's. will determine the projectile to be used, in accord- 
ance ^^ith this system, as indicated in the Battle Chart. 

6. — The attack on vessels of Cla.sse.s A and O by high-powered 
guns will always be made with shell at all ranges. 

ATTACK IN THE I>. P. ZONE. 

The attack is the same for normal, high or low order assign- 
ment. 

It should always be remembered, that the importance of this 
attack not only depends upon hitting the vessel, and thus put- 
ting the ship out of action, but also upon the demoralization 
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produced by shells loaded with high explosives falling in close 
proximity to the vessel. 

The effect of shells falling close about the ship at these ex- 
treme ranges, even though hits are not made, will impress the 
enemy with the accuracy of the fire, will render them extremely 
cautious, and may possibly produce the impression that it will 
be impossible to attempt to **run by** or attack at closer range. 

The discovery that high explosives of such enormous power 
can be fired from high-powered guns, and the shells be exploded 
within the vitals of the ship, has made the attack in the D.P. 
zone one of the most important features of harbor defense. 

Extreme accuracy of fire should be the key note of the attack 
in the D.P. zone. Rapidity of fire should be sacrificed to accu- 
racy. By this it is not meant that time is to be wasted, nor a 
shot held unnecessarily, but everything should be done to insure 
accuracy. 

Whenever the combination system is installed (and it should 
be installed at every station), the horizontal base method should 
always be used within the D.P. zone, in order to insure accuracy 
in tracking, and in locating the predicted and set-back points, as 
well as to avoid the errors due to the extreme conditions of ab- 
normal refraction at these ranges. 

Certain facts must always be kept in mind. The errors due to 
deviation observed with our guns are slight ; there is generally 
no difficulty in doing good line-work at any range. There should 
be no difficulty with reasonable care in locating and relocating, 
in keeping on the target in the D.P. zone, so far as deviation is 
concerned, whether the vessel is ''head or broadside on'*. 

The great trouble is variation in range, due to errors in range 
determination, variation in the powder, and inability to deter- 
mine the atmospheric conditions over the entire range, and to 
make corrections therefor. 

Error in range determination can be reduced to the minimum 
by the use of the horizontal method, and by great care in plat- 
ting, locating and relocating. 

Atmospheric conditions and the corrections to be made there- 
for can best be made by firing a trial shot before the enemy 
enters the field of fire. Batteries should be furnished with cast 
iron projectiles for this purpose. 

Powder variations and sudden changes in wind or other atmos- 
pheric conditions are beyond our control except to a limited ex- 
tent. Every B.C. should endeavor to observe the fall of the 

Jonrnal a. 
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projectiles from his own battery and correct thereby. This may 
not generally be possible, as he cannot distinguish his own pro- 
jectiles, but every effort should be made to do so. In stations 
where the B.C. is furnished with a D.P.F. in addition to the Type 
"A" as recommended by the Wadsworth board, which is decid- 
edly preferable to the instrument for observation of fire provided 
by the Drill Regulations, the following plan is suggested : 

The B.C. when he sets his instrument on the set-back point 
will note the time of flight for the range, a table of times of flight 
being conveniently posted near his instrument. As soon as the 
guns are fired he follows the target, counting seconds. The shots 
falling near the target at the expiration of the time of flight, will 
probably be those from his own battery. 

A vessel **head on" presents a larger target than one •'broad- 
side on" so far as range variation is concerned. If the predicted 
point has been correctly located, and. the vessel maintains its 
course and speed, the probability of making a hit **head on" 
should be greater than when **broadside on". In crossing the 
D.P. zone under fire the vessel will probably maintain a straight 
course and constant speed in order to get through as soon as 
possible. 

Considering range determination alone, the probability of 
making a hit is the other way. When **broadside on" the range 
remains fairly constant, whereas when **head on" the range 
changes rapidly. 

When **head on" the target is crossing the zone on the radius, 
the shortest course. Therefore it will be possible to get in a 
greater number of shot when the target is '^broadside on" than 
would be possible when it is *'head on". 

The shortest distance across the zone is of course 5,000 yards. 
The average speed of the targets may be taken at about 16 miles 
per hour. At this rate the zone could be crossed in about 10 
minutes. The average time of crossing may be placed at from 
12 to 16 minutes, 

With four (4) minute firing interval for the 12-inch guns and 
three (3) minutes for the lo-inch guns, it will usually be possible 
to get in from three to four salvos from the 12 -inch guns, and 
possibly five from the lo-inch guns. The 8-inch guns cover only 
half of the zone. 

While of course the gims can be fired at a faster rate, it cannot 
be done with suflRcient certainty of accurate work. 

It is not a question of loading the gun, but of accurate deter- 
mination of the range, and the location and relocation of the 
predicted point. 
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In my opinion no more rapid rate is admissible within the D.-P. 
zone. 

The objection to a more rapid rate at these ranges is the fact 
that the attempt to hasten the work tends to make the platters 
and computors, accept inaccurate plattings and computations as 
''close enough'*. 

It destroys the deliberation which is always essential to great 
accuracy. From three to four minutes' interval gives ample 
time for deliberation, and the most accurate work possible. In 
this connection it must be remembered that the danger space in 
this zone is very small. 

Every B.C. should feel that his reputation as such depends 
upon the accuracy of his work in the D.P. zone. 

Unstability of the gun platform aboard ship renders it exceed- 
ingly improbable that any attempt will be made by the enemy to 
reply to the fire of the batteries from within the D.P. zone. If 
they should, the fire would be wild, and no danger is to be ex- 
pected to the batteries except from an accidental shot. 

This leads to two conclusions : 

First, that the deliberate work in the B.C. station or at the guns 
will not be interfered with by the fire of the enemy. 

Second, that the enemy will not attempt to maneuver within 
this zone for the purpose of making an attack, and that the di- 
rection of travel will be confined to that necessary to pass through 
the zone. 

NIGHT ATTACK. 

The power of the present search lights, as claimed by the 
manufacturers, is about as follows : 

A 24-inch light will illuminate a vessel at 5,000 yards. 

A 30-inch ** «' '* " '* *' 6,000 

A 36-inch '' *' ** ** '* '* 7,000 

Under certain conditions this can be exceeded by from 10% to 

15% of the range. It is manifest, however, that unless more 

powerful lights are obtained, it will be impossible at night to 

attack vessels within the D.P. zone. Consequently the D.P. 

attack will necessarily be confined to action during day light. 

THE ATTACK IN THE INTERMEDIATE ZONE. 

The naval attack upon the forts will begin within this zone, 
and the character of the operations will depend upon the naval 
tactics adopted by the enemy. 

Whatever may be the character of the naval operations, or the 
tactical operations adopted by the F.C., there will be but three 
conditions to be considered in the tactics of fire direction. 
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The target assigned to any battery will either run through the 
sone, maneuver on a closed curve entirely within the zone, or 
maneuver on a closed curve partly within and partly without the 
zone. 

The operations of the batteries will be carried on under a heavy 
fire from the larger guns of the ships. There will be but little 
danger to the F.C. or B.C. stations except from an accidental 
shot. The range is too great for the machine guns of the enemy 
to be effective. 

Penetration of vitals through the protected deck is only possi- 
ble with mortars. 

Penetration through the armor to the vitals is not possible, 
except under particular conditions to be considered hereafter. 

The normal point of attack in this zone under normal assign- 
ment is therefore : The superstructure, gun-shields, conning 
towers and unarmored portions of the ship. 

Should the vessel come ^'broadside on" within 5,000 yards, an 
attempt should be made to penetrate to the vitals through the 
armor. Under normal assignment use A. P. shot for this pur- 
pose. 

Under low order assignment use A. P. shell, especially if the 
difference in class is greater than one order. The reason for 
this is to take advantage of the greater amount of explosive in 
the shell. 

If an A. P. shell strikes the vessel and explodes outside, change 
immediately to A. P. shot. 

Under high order assignment no attempt should be made to 
penetrate the armor within the Inter, zone. 

If the target is ^'running through" the zone, no opportunity 
will be given to fire at the broadside, unless some accident brings 
the vessel * 'broadside on". 

If the target is maneuvering within the zone, such opportunity 
may often occur, and should always be taken advantage of. If 
the guns are loaded with A. P. shell when the target comes 
'•broadside on" fire directly at the broadside, note the effect and 
change on the next round to shot if deemed necessary. 

The rapidity of fire may be considerably increased within this 
zone. Three minutes' firing interval is the slowest speed admis- 
sible, accuracy should not however be sacrificed to rapidity. 

If the target is running through the zone with the intention of 
''running by", it will probably maintain a constant course and 
speed during the passage. In such case tracking of the target 
after the f rst speed determination may be omitted. The course 
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may be laid out as a straight line or a curve according to the 
nature of the harbor, and predicted points be taken at intervals, 
depending upon the known time required to load and accurately 
lay the guns. 

In this connection it should be remembered that the tactics 
during this epoch of the action will depend materially upon the 
nature of the field of fire. Consider New York Harbor. For 
the batteries at Fort Hancock, the Inter, zone will be in an open 
sea-way in which the enemy can maneuver at will. Whereas for 
Forts Hamilton and Wadsworth vessels in this zone must confine 
themselves to certain limits or go aground. 

When the target is maneuvering within the zone it may be 
considered as a certainty that everything will be done to discon- 
cert the fire of the batteries. Targets will not move in straight 
lines nor at uniform speed. The ingenuity of the B.C. will be 
taxed to the uttermost to meet these conditions. Probably the 
most efficacious method of. fire direction will be to delay your 
prediction until the guns are loaded, then predict from two ob- 
servations 20" interval, with 40" prediction interval. This should 
give a firing interval of about two minutes for 10 inch guns, and 
will allow the target but 40" to vary her course. The firing in- 
terval would of course be somewhat greater for 12 -inch guns but 
should not exceed three (3) minutes. 

Should the B.C. station be furnished with two instruments, 
continuous tracking could be done with the Type *'A'' and the 
firing be controlled by the Type **B". 

Within this zone except at extremely low sites the depression 
method can always be used. Even at low sites the D.P.F. can be 
used with great accuracy by the following plan : Determine the 
range of the target by the horizontal method, set the D.P.F. for 
that range, waterline the target by the elevating screw, after- 
ward use the D.P.F. to obtain more rapid work. This however 
pertains more properly to the technical rather than to the tactical 
work of fire direction. 

Beyond 5,000 yards it will generally be impracticable to select 
the particular part of the target to be attacked; and even within 
5,000 yards within this zone, the probability of hitting the desir- 
ed point will be greatly a matter of chance. The following 
method should however be used. Track, predict and determine 
the set-back point point from the bow of the vessel. Fire as the 
portion of the target it is desired to attack passes the set-back 
point. If correct platting and relocation has been done, the di- 
rection will be correct, but whether the superstructure or the 
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hull is Struck, or a miss is made, will depend upon the range of 
the projectile, and whether the target has passed the predicted 
azimuth at the predicted range. Within 5,000 yards, however, 
very good work ought to be done. 

The slope of fall at 5,000 yards for 8", 10" and 12" guns will be 
about I on 15. Therefore the danger space of a vessel of the 
size of the standard target, when broadside on, is 136 yards, head 
on 232 yards. 

For the 10" B.L. rifle 136 yards corresponds to a change in ve- 
locity of 40 f.s. and 232 yards of about 70 f.s. ; the former distance 
corresponds to an error of elevation of about 6', and the latter of 
about 11'. 

It is hardly probable that such a variation in powder from shot 
to shot, or such an error in laying will ever occur. It would be 
very poor prediction in which a vessel would not pass within 100 
yards of the predicted point, at a range of less than 5,000 yards. 

It is therefore very improbable that a miss will be made, but 
the chance that the side armor will be hit, or the superstructure 
as may be desired, is about one in two. I consider that the prob- 
ability of hitting a vessel of standard target size between 4,000 
and 5,000 yards as about 80 per cent, under the excitement of 
action. This would make the probability of hitting either the 
hull or superstructure, at will, about 40 per cent. 

Within 5,000 yards the effort should be made to direct the fire 
at that portion of the target where it may be expected to do the 
greatest damage. Try to destroy the conning tower, or the 
steering gear or to put the guns out of action. If she comes 
broadside-on try for the vitals. 

Should a target, due to damage to her machinery either from 
shot or by accident, destruction of steering gear, running 
aground or for any other cause, be brought to a stand still, in- 
stant advantage should be taken of the same to render the ship 
Jiors (ie combat. The firing interval should be decreased as much 
as is consistent with accurate work, and fire should be continued 
as at a fixed target, until she strikes her colors, is destroyed 
or gets underway again. 

Should a target strike her colors firing must instantly cease 
and the fact be reported to the fire commander. vShould the fire 
commander fail to assign another target to the battery, the bat- 
tery commander will open at once upon the leading vessel of his 
own class, and continue to fire thereat, until another target is as- 
signed or he is ordered to cease firing. This rule is general af- 
ter an action has begun, when for any reason the battery has no 
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target assigned, unless the order for him to cease firing has been 
given. 

The principle is that a battery commander will not commence 
firing until ordered, nor select his own target. But having once 
been ordered to begin the action at a certain target, he will not 
allow his battery to remain idle, but continue firing on something 
until ordered to cease; always, of course, reporting the fact to 
the fire commander. 

A similar rule applies when the high-powered guns are or- 
dered to attack a fleet of torpedo boats attempting to destroy the 
mine field. High-powered guns do not open upon such boats 
unless ordered, but having been ordered to commence firing 
they endeavor to destroy the entire fleet, without further orders 
from the fire commander unless, of course, they are ordered to 
cease firing. 

Under normal assignment the battery commander will warn 
the battery to be ready to change to A. P. shot as the target ap- 
proaches the A. P. Zone, and will change as she crosses the line. 

Under high order assignment such change should not be made 
as it is impossible to attack the vitals with the guns of the bat- 
tery with any kind of ammunition. 

Under low order assignment with difference of but one order, 
change to A. P. shot. If the difference be greater than one or- 
der, continue with A. P. shell as they will surely penetrate the 
armor and the explosive effect will be much greater. 

THE ATTACK IN THE A. P. ZONE. 

In the present paper it is assumed that the entrance is not 
mined, that the mines have been destroyed, or that the enemy 
proposes to take all chances and run by at speed. The idea is 
that the rules which govern the tactics of fire direction are 
independent of any harbor obstructions. The battery must al- 
ways be fought as though the target assigned to it had a clear 
way to run by. 

Mine field defense is a function of the tactics of fire control, 
and must not even be considered in the tactics of fire direction, 
except where a battery is assigned to the defense of the mine 
field. 

In the A. P. zone the fire of the enemy will be at its maximum, 
from large guns, small guns and machine guns. If the attack is 
carried on in a masterly manner, the F.C. and B.C. stations will 
probably be destroyed. They will, however, be used as long as 
tenable, or until the target comes within the range of '*fire at 
will". 
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The enemy will not enter this zone knowingly except for the 
purpose of running by, which they will do at full speed and in a 
straight course. 

Tracking will cease. A straight line will be marked on the 
platting board from the last prediction, as the course of the ves- 
sel, and predictions will be made thereon; the set-back will be 
made from the last determined speed, and the firing interval will 
be reduced to the minimum. Probably not more than two salvos 
can be fired by prediction before the vessel enters the range of 
•*fire at will'*. The last determined speed of vessel must be sent 
to the battery for use by the gunners during the **fire at will'*. 

THE FIRE AT WILL. 

The command of the gun passes into the hands of the gun 
commander. Firing is done entirely by Case II. and the most 
rapid fire possible is used. The best method of doing this is a tech- 
nical and not a tactical problem. 

The method adopted must be one that will ensure the hitting 
of the hull or superstructure at will. The probability of hitting 
the vessel within this zone is 100%. The technical proposition 
is how to insure penetrating the vitals. 

Always endeavor to penetrate the vitals with A. P. shot or shell 
except in the case of high order assignment, when the attack 
must be made at the superstructure. 

A satisfactory technical method for this work cannot be said 
to have been devised as yet. A very good method is described 
in the report of the Wadsworth board. The ideal system is how- 
ever the automatic sight. The errors due to the automatic sys- 
tem §ire so great that it can never be used at long range, or at 
any range where the abnormal refraction is liable to be great. 
Our emplacements have an average height even at the lowest sites 
of 32 feet. With such height very accurate work ought to be ob- 
tainable with the automatic sight within 2500 yards. The semi- 
automatic sight proposed in the latest models of disappearing 
carriage for the 12-inch giins may give good results. 

A satisfactory automatic system for short range work, taken 
in connection with the use of maximite or explosive **D" together 
with the Dunn delay fuze, will blot the **run by" out of the tac- 
tical books of seacoast artillery. 

Thus far I have considered the entrance into this zone for the 
purpose of the *^runby"- It is, however, possible that a vessel 
maneuvering in the Inter, zone may unintentionally enter the 
A. P. zone. If so, instantly change to A. P. shot and endeavor to 
reach the vital^\ 
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SALVO POINTS. 

In certain interior harbors and at the entrance of any harbor, 
there may be positions of greater or less area through which a 
fleet must pass. These may be designated as salvo points, and 
be lettered as salvo points A. B. C, etc. The data for covering 
these areas should be carefully determined, and be posted in 
each emplacement for that particular gun. The exact data for 
the set-back for each of such points will be posted in each B.C. 
station. As the fleet approaches one of these points, such as sal- 
vo point **G'*, the F. C. sends the order as follows : (S. P. G. 2.) 
which reads, "All guns lay on salvo point *G' and the B.C. will 
fire as the 2nd vessel passes the set-back point". 

Thu^ a crushing salvo from all of the guns bearing upon the 
point will be delivered simultaneously upon the designated target. 

As soon as the salvo has been delivered, the several B.C. will 
return to the attaqk of their own targets unless ordered to the 
contrary. 

MORTARS. 

The tactics of the fire direction of a mortar battery differs 
materially from that of batteries of guns. 

In this paper I will consider a mortar battery as consisting of 
four (4) pits, 16 mortars in all. For smaller batteries the same 
principles will hold. 

All mortar attack is deck attack, and the entire field of fire be- 
comes a deck piercing zone. It extends from a range of 2500 
yards to 1 2 , 000 yards. From 2 500 yards to 5 , 000 yards is called the 
interior zone, and from 5,000 yards outward is called the exterior 
zone. 

The ammunition used with 12" B.L. mortars is the following : 
Cast iron shells 800 lbs., used for target practice, and for ranging. 

A. P. shell 800 lbs., filled with high explosive. Service shell. 

Torpedo shell 800 ** ** ** ** " *' '* 

A. P. shell 1000 *' '* '* ** " '* '' 

Torpedo shell 1000 ** " " '* *' " " 

In the exterior zone, always use 800 lb. A. P. shell or torpedo shell. 
In the interior zone, ** ** 1000 ** *' *< *' ** '* 

Mortar fire will be used to cover an anchorage; to reach ves- 
sels which cannot be reached by guns; to cover particular areas 
through which the fleet must pass; to cover a channel which can- 
not be mined; to cover salvo points; to maintain a rain of pro- 
jectiles upon the leading vessels of the fleet; occasionally to at- 
tack particular vessels. 
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The character of fire mav be divided into three orders of fire. 

I St. Fire by battery: In this the entire i6 mortars are fired 
simultaneously. 

2nd. Fire by single pit: In this one or more pits may be 
directed upon a certain area, or the four pits may be directed 
each upon a diflPerent area. 

3rd. Fire by pit: This is a special method of fire, in which the 
four pits fire alternately at fixed intervals. 

There should be no difficulty in firing mortars at two minute 
intervals. If then the four (4) pits fire alternately at ^ minute 
interval, a stream of projectiles will be kept in the air and the 
firing interval of each pit will be two minutes. 

Such a stream of shells loaded with high explosive, potl ring in- 
to an area through which the fleet must pass, or falling in rapid 
succession about the leading vessels, must certainly be extreme- 
ly effective and terribly demoralizing. Most effective work 
ought to be possible with mortars against a fleet maneuvering 
in the Inter, zone where deck attack is impossible with guns. 

The F.C. determines not only the order but the rate of fire. 
We may thus have: 

Fire by battery single salvo. 

Fire by battery at 2, 3 or 4 minutes' interval. 

Fire by pit at 2, 3 or 4 minutes' interval, each pit being fired 
at }{ the designated interval. 

Single pit fire at any designated interval. 

Fire by battery is used to cover salvo points. 

Fire by pit is used to cover particular areas through which a 
fleet must pass; to cover a channel which cannot be mined; to 
maintain a stream of projectiles upon the leading vessels of the 
fleet. 

Single pit fire is used to cover anchorages; to attack vessels 
which cannot be reached by guns. 

The value of fire by pit should be specially noted. Except at 
the short ranges, the time of flight of a mortar shell will general- 
ly exceed 30 seconds. Therefore a continuous fire by pit, 2 min- 
ute interval, will maintain eight (8) shells in the air at the same 
time. 

So far as I know no rule has been established to determine 
when to use the A. P. shell and when the torpedo shell. In the 
case of a special assignment to the attack of a vessel, the rule 
would be simple. 

' Use A. P. shell for Class 10 and 12 and torpedo shell for all 
other Classes. The assignment of special targets to mortar bat- 
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teries will only occur occasionally, and may be regarded as the 
exception and not the rule. 

Major Sedgwick Pratt, Artillery Corps, has suggested a scheme 
which appears to me to be admirable and practically to solve the 
problem. ' 

His plan is as follows : 

One-half of the pits (pits A and C) to be furnished with say ^ 
A. P. shell and y^ torpedo shell. 

Pits B and D to be furnished with ^ torpedo shells and y^ A. 
,P. shell. 

Pits A and C always use A.P shell unless directed to the con- 
trary. 

Pits B and D always use torpedo shell unless directed to con- 
trary. 

With this system, in the fire by battery or fire by pit, half the 
shells fired would be A.P. shell and half torpedo shell. 

In firing by single pit, the B.C. would open with the pit using 
the particular projectile he desires to employ. 

Each pit has a supply of the opposite kind of ammunition to 
use if so directed. Should the action continue so long that the 
total supply was exhausted, still the equal division of the two 
kinds of shell would continue to the end. 

NIGHT ATTACK. 

During a night attack the targets for all batteries must be as- 
signed by the F.C. light, and it may not be possible to deter- 
mine the exact classification of the target, in which case they 
will always be assigned as Class X. Of course with our present 
lights no attack can be made in the D.P. zone. 

With an efficient illuminating light, and the cross-hairs of the 
position finders properly illuminated, tracking, predicting, and 
firing on the set-back point can be done as accurately at night as 
during the day. 

The principles laid down for day work apply equally well dur- 
ing the night. 

No technical method for night work has yet been officially ap- 
proved except for trial. See Report of Fire Control at Fort 
Wadsworth*. A similar method has been described in the report 
of the Wadsworth board. This method has been thoroughly tested 
and is entirely practical. Its use is recommended pending an 
official adoption of a system. 

• Report on Fire Control and Fire Direction, employed at Fort Wadsworth. New York 
Harbor, by Captain G. N, 'Whistler. Artillery Corps. U. S. A. Published by direction of the 
Secretary of War, Government Printing: Office. 1901, (pink pamphlet). 
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RAPID FIRE GUNS. 

Six-inch R.F. guns mounted on disappearing carriages should 
be classed as high-powered guns and be fought in the same man- 
ner. Such batteries should be equipped with a B.C. station. 
The proper targets to be assigned to such batteries would be 
vessels of Class A. 

Six-inch guns mounted on pedestal mounts should be classed 
as R.F. guns. 

R.F. guns may be divided into three classes. 
Class i. — 6-inch, 5 -inch, 4. 7 -inch and 4-inch R.F. guns, fixed 

mounts. 
Class 2. — 15-pounders and 6-pounders R.F. guns, fixed mounts. 
Class 3. — 15-pounders and 6-pounders R.F. guns, movable arm- 
ament. 

All R.F. guns on fixed mounts when the height of the site is 
sufficient should be fitted with automatic sights. 

R.F. guns Class i. — Are used against vessels of Class A and O 
also T, which they are competent to render hors de combat. They 
will also be used against larger vessels to fire into the mouths of 
heavy gun shields, to destroy the conning towers, and the steer- 
ing gear, and against unarmored parts. 

R.F. guns Class 2. — Are used to protect the mine field, to keep 
dow^n the fire from the tops, prevent landings, to fire at the base 
of the masts so as to destroy ammunition hoists, and they can 
also be used against vessels of Class O and T. 

R.F. guns Class 3. — Are used to protect the mine field, and to 
prevent landings. Their chief feature is their mobility. 

The extended distribution of these guns, and the varied char- 
acter of the work for which they are suited renders the problem 
of fire control of this armament extremely difficult of solution. 
It must be admitted that they will be to a great extent semi-in- 
dependent, and in certain epochs of the attack absolutely free 
lances. 

R.F. guns will of course will not be used in the attack in the 
D.P. zone, and will not open on the vessels in the Inter, zone un- 
less ordered to do so. 

Not being furnished with position finders nor graduated azi- 
muth circles, assignment to particular targets is extremely dif- 
ficult. The technical method of making such assignments has 
not as yet been solved, and its solution must not involve position- 
finders, B.C. stations or base lines. 

Until some method is devised R.F. guns will be assigned to 
the leading, second, third or other ship, by any ready method of 
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designation. The character of the attack must be left to the 
immediate commander. 

As soon, however, as the first vessel enters the A. P. zone, every 
R.F. gun that can bear opens upon it. All R.F. guns attack 
according to their class. As more vessels enter the zone, unless 
orders are received from the F.C. assigning targets, the imme- 
diate commanders use their own judgment as to the distribution 
of fire. The F.C. should elaborate a scheme of instruction for 
his R.F. commanders to be used during action, as it will not be 
possible to give them the same attention during the action which 
he ccn give to the high-powered guns. These instructions will 
differ for different localities and conditions. 

R.F. guns may be assigned to certain sectors of fire with di- 
rections to attack vessels in that sector, to attack the leading ship, 
or one in the next sector. 

If R.F. guns have no illuminating lights of their own, they 
will, during the night attack, be assigned to one of the illuminat- 
ing lights of some high-powered battery, with orders to attack 
the vessel illuminated by the light to which they are assigned. 

R.F. guns specially assigned to the protection of the mine field 
open upon any Class T or O vessel entering the field without 
waiting for orders. Class 1, R.F. guns, open upon any vessel 
under similar conditions. 

Any R.F. commander noticing an attempt to land will open 
instantly on the boats without waiting for orders, unless assigned 
to a special duty with orders not to engage anything else. 

These rules are of course general, and in fact no special rules 
can be established, as they must depend to a great extent upon 
local conditions. 

CONCLUSION. 

I do not wish to be considered as setting myself up as an au- 
thority upon this subject, as my views are based upon theory and 
not upon experience. 

This paper is the result of much thought and many years of 
study, and is offered merely as a suggestion, to be used as a guide, 
until such time as an authorized system shall have been pre- 
scribed by the Chief of Artillery. It is earnestly requested that 
the subject may be discussed and the system criticized. Any 
suggestion will be gladly received, either personally or through 
the service journals, that wiU lead to a satisfactory solution of 
the many problems of the Tactics of Fire Direction. 
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AMPLIFIED METHOD OF DETERMINING THE EXTERIOR LIMIT OF THE 

A. P. ZONE. 

After having constructed some 23 battle charts and having 
made a tactical study of several harbors, I have concluded that 
the method described in my paper will not suffice for all condi- 
tions, and I therefore append the additional method which I used 
in constructing the charts. 

The method is clearly shown in the plates A, B and C. 

B represents the position of the battery in each plate. 

Plate A shows what I call a converging entrance, that is, the 
vessels enter on one of the converging lines from A to C. The 
limiting curve MN of the A. P. zone is constructed as already 
described. 

Plate B shows what I call a parallel entrance, that is, the ves- 
sels may enter on one of the parallel lines. It is manifest that 
if we draw the line BD perpendicular to the parallel lines, and 
then lay off BE making an angle of 30° with BD, BE would be 
the limit of the zone for such an entrance. 

Plate C shows the two limits MN and BE and it is manifest 
that neither cover every possible condition. Let the dotted lines 
represent the limit of the water area navigable by battleships. 
It is manifest that under certain conditions a vessel at P could 
be penetrated, but this point is not covered by the limit BE. In 
the same manner a vessel at P^ could be penetrated under cer- 
tain conditions, but this point is not covered by the limit MN. 

It is manifest that the true limit of the zone must be a curve 
similar to MN which passes through the points P and P^. Such 
a curve can be constructed by points, by changing the position 
of C ; the process however is tedious. I have adopted the follow- 
ing method of construction. 

With a radius equal to PC from P and P^ as centers, determine 
the point O equally distant from P and P^^, and with O as a center 
and the same radius, describe the arc PP^,. Determine the point 
(y so that O'P = CB and with O' as a center describe the arc 
PM' which would pass through B if continued. It is immaterial 
how you continue the are from P^ to N' as it is in shallow water, 
but for the sake of symmetry I make 0"Pq equal one-third of 
OP^ unless there is some tactical reason to the contrary. 

The curve M'N' is then approximately the correct limit of the 
A. P. zone. 

ADDENDA. 

I was extremely fortunate in being so situated that I had great 
opportunity to witness the combined army and navy maneuvers, 
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and to make a careful study of the various probJems of fare con- 
trol and direction. 

While there were many lessons to be learned in connection 
with these subjects, nothing that I saw changed in any way my 
views upon the principles involved in the tactics of fire direction. 
Many important lessons were taught as to the proper manner of 
applying these principles in actual warfare. These lessons, how- 
ever, pertain more to the technical problems than to the tactical 
problems of fire direction. vSeveral points are worthy of note, 
and I therefore submit the following addenda to my paper upon 
the subject of the tactics of fire direction. 

ist. The absolute necessity for F.C. and B.C. battle charts 
was very apparent. On more than one occasion, batteries were 
ordered to open fire upon vessels entirely without their field of 
fire. The use of properly constructed F.C. battle charts would 
have rendered such a mistake impossible. 

While battery commanders endeavored in many cases which 
came under my observation to assimilate their work to those of 
actual warfare, the need of some simple guide such as the B.C. 
battle chart, which would appeal instantly to the eye, was very 
apparent. 

2nd. During all of the day attacks that I witnessed, the entire 
problem of fire control arid direction could have been carried 
out in the most eflficient manner. Targets were easily assigned 
and the application of all of the principles of the tactics of fire 
direction was simple and easily accomplished. 

During night attacks everything was different. The enemy's 
ships would appear suddenly out of the darkness, and the time 
would not admit of any classification or regular assignment. 
The leading vessels must be assigned immediately; Class lo tar- 
gets would be assigned to a battery of 12 -inch guns, and fire 
opened upon them, when suddenly a Class 12 target would be 
picked up by the lights. 

Much of this difficulty was due to the improper location of 
search lights, and faulty use of the same. It was, however, mani- 
fest that exact identification and assignment will be extremely 
difficult at night. It is probable that assignment at night will 
have to depend to great extent upcm the location of the batteries 
with reference to the direction of the attack. Let us assume 
that the attack is approaching from the left, it will often in such 
cases be necessary to assign the leading vessels to the right bat- 
tery, and to assign the vessels which follow, in order from right 
to left; otherwise the battery lights will cross and interfere with 
accurate work. 
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The facts that targfets must at ni^ht be assigned by lights and 
the loss of time resulting from careful identification, will prob- 
ably render it necessary to consider all assignments at night as 
Class X leaving it to the judgment of the B.C. to determine the 
character of the target. 

3rd. The great necessity for some system of automatic sights 
for use during the "fire at will" was very manifest. 

Finally the one point which impressed me the most forcibly 
was the absolute necessity for continual drill and instruction in 
the principles of the tactics of fire control and direction. 



PLATE II. 

SILHOUETTE INDEX. 

Not having time to prepare a Plate to exemplify one of these 
Indices, I give here simply the plan of construction : 



VESSELS OF CLASS 12. 



Here insert all silhouettes of the vessels of Class 12, pertain- 
ing to the navy of which this is the Index, with number of the 
silhouette. All of the silhouettes used will be numbered in one 
series so that no number will be duplicated in the same navy. 
Arrange silhouettes according to funnels. 



VESSELS OF CLASS lO. 



Here insert the silhouettes of the vessels of Class 10, same as 
in previous class. 



VESSELS OF CLASS 8. 



Here insert all silhouettes of vessels of Class 8, same arrange 
ment. 



VESSELS OF CLASS A. 



Here insert all silhouettes of vessels of Class A, same arrange 
ment. 



VESSELS OF CLASS O. 



Here insert silhouettes of all vessels of this Class. 

Journal 3. 



■«* 
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VESSELS or CLASS T. 



Only one or two typical silhouettes of this class need be inserted. 

I append hereto a list of the requisite silhouettes for the U. S. 
Navy. 

SILHOUETTE LIST FOR U. S. NAVY. 

CLASS 12. 

1. Arkansas, Florida and Wyomiri}^, 

2. Alabama, Illinois and Wisconsin. 

3. K ear sage and Kentucky. 

4. Indiana, Massachusetts and Oregon. 

5. Maine, Missouri and Ohio. 

CLASS 10. 

6. Olympia. 

7. Iowa. 

8. Brooklyn. 

9. California, Nebraska, West Virginia^ Colorado, Maryland BXiA 

South Dakota. 

CLASS 8. 

10. Puritan. 

1 1 . Monterey, 

12. Texas. 

13. Katahdin. 

14. Columbia and Alinneapolis. 

15. New Orleans and Albany, 

16. New York. 

17. Charleston, Milwaukee and St. Louis. 

CLASS A. 

18. A silhouette to represent all the light armored monitors. 

1 9. Wilmington and Delaware. 

20. Bennington, Concord SLXid Yorktown. 

21. Is la de Luzon and Is la de Cuba. 

22. Chicago. 

23. Newark and »SV7« Francisco. 

24. Philadelphia. 

25. Baltimore. 

26. Chattanooga, Cleveland, Denver, Des Moines, Galveston, and 

27. Nashville. 

28. Cincinnati and Paicigh. 

29. Atlanta and Boston. 

30. Detroit, Alontgomcrx and Marblclicad, 
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CLASS O. 

3 1 . Vesuvius. 

32. Castine and Machias,, 

33. Marietta and Wheeling. 

34t Annapolis, Newport, Princeton and Vicksburg, 

35, Bancroft, 

36, Dixie, Prairie, Yankee and Buffalo, 

CLASS T. 

37, 38 and 39. Three typical silhouettes* 

Where more than one name is opposite a number, but one sil- 
houette will be required far all. 

PLATE V. 

The color scheme of the chart is as follows : 

All areas in the field of fire which are passable by small boats 
only are colored with sepia, in whatever zone they may be 
situated. 

The general color of the D. P. zone is yellow, the color of 
hig"h explosive. 

The general color of the Inter, zone is gray, an intermediate 
color. 

The general color of ihe A. P. zone is red, the danger color. 

The depth of the water is indicated by the depth of color. 
The deepest color represents water that is passable by all vessels 
including battleships. A lighter tint represents water passable 
by protected cruisers, unarmored vessels, gun-boats, etc. The 
lightest tint represents water passable by torpedo boats only. 

The center line of all channels is indicated, and the local 
names of all channels and shoals are given. It is important 
that officers and enlisted men should become familiar with such 
names. Their use may be very valuable in identification. Thus 
it will often simplify identification to send such messages as the 
following: **Fire on leading vessel in East Channel'* ; **Openon 
torpedo boats crossing Cranford Shoal" ; **ist fire command 
attack in Main Channel. 2nd, Center Channel, 3rd, East Chan- 
nel". 

Range circles are given for every 1,000 yards, the 5,000 yard 
circle being slightly heavier than the others. 

The range at which "fire at will" should begin is indicated by 
a broken line. On the right near the battery is a penetration 
scale for Krupp armor, normal impact. On the left is a table 
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giving the comparative value of other armor as compared with 
the Krupp. 

The field of fire of the battery is- marked by two lines with 
their azimuths. In addition there is an azimuth circle on the 
chart, with the B. C. station as a center. By means of this azi- 
muth circle and the range circles, the B. C. ought to be able to 
to locate approximately a target at a glance on the chart, the in- 
stant he hears the range and azimuth called off. Such location 
will be sufficiently close for him to determine the character of 
ammunition to be used, and his line of attack. 

This method of constructing the chart is somewhat difficult, 
and requires a knowledge of the use of water colors, which will 
probably not prove stable. Experiments are now being made in 
which colored water-proof ink will be used. 
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A GRAPHICAL CHART FOR SHOWING SIGHT 
DEVIATIONS FOR SEA COAST GUNS 

IN ACTION. 

By Cai'Tain HAMILTON ROWAN, Artillery Corps. 



This chart forms one of a series of charts the object of which 
are to show, graphically, the amount of sight deviation for the 
various seacoast guns in action against both stationary and mov- 
ing targets. 

The chart here illustrated, see Fig. i, is designed for the lo- 
inch B. L. R., with M. V. 1725 f. s., charge 214 pounds brown 
prismatic, shot 575 pounds, but the other charts are all con- 
structed on the same principle. 

TO CONSTRUCT THE CHART. 

Use cross-section paper ruled 10 x 10 to the inch. 

For stationary target'. — Referring to the diagram on the right, 
draw a vertical line (in blue ink) at a convenient distance from the 
right hand edge of the paper. This line represents the line joining 
gun and target. It is also the line of sight when the sight is set at 
zero. On this vertical line lay off (scale of i inch =: 500 yards) 
every hundred yards of range and draw horizontal lines across the 
sheet at every thousand yards. Refer now to a ** Battery Com- 
mander's Table*' for M.V. 1725, etc. From this table we see that 
if we aim directly at the target with sight at o deflection and as- 
sume there is no wind the shot (elevation being correct) will, at 
9,000 yards range, fall 20 minutes to the right of the target on ac- 
count of ''drift". On the horizontal line corresponding to g.ooo 
yards range lay off 20 minutes (J^ inch = 1 minute) to the right of 
the vertical line and mark the point. In like manner and for the 
same reason on the 8,000 yard line we lay off 16 minutes, and so 
on at every thousand yards. Through these points draw a curve 
which will represent the line of ''drift" or no wind. Lable this 
line "o wind'' and drift need no longer be considered. Again, refer- 
ence to the B. C. Table shows that a lo-mile cross wind, at 9,000 
yards range, moves the projectile 10.5 minutes to the right or 
left. Lay off this distance to the right and left of "o wind" four 
times on the 9,000 yard line and mark the points. We now have 
the deflection due to 10, 20, 30 and 40 miles of cross wind. At 
8,000 yards a lo-mile cross wind deflects 9.0 minutes. Lay this 
distance off on the 8,000 yard line to the right and left of "o wind" 
as in the preceeding case, and proceed in like manner at every 
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thousand -yard line. Through these points trace curves which 
will represent the deflection for every 10 miles of cross wind at 
every range. The eye can readily subdivide the distance be- 
tween these curves to find the deflection due to a cross wind of 5 
miles or less. 

The diagram thus constructed shows at a glance just where the 
shot will fall due to any possible cross wind. A 60-mile cross 
wind will, for example, give a deviation equal to the sum of the 
deflections of 40 plus 20 miles of wind, etc. 

To bring the projectile on to the line of fire, the muzzle of the 
piece (by means of the sight, or azimuth circle) must be moved 
to the left, or right, a number of minutes equal to the number 
of minutes of deflection right, or left, due to the existing cross 
wind. 

SCALE FOR READING CHART. 

To read the chart readily, construct a T-square and mark the 
point upon its edge that travels up and down the blue line (line 
of iire) *'o". As the points of the Scott sight are equal to 3 min- 
utes, lay off intervals of y\-inch on either side of the *'o*' and 
number them 1, 2, 3, etc. As everything falling to the right of 
the blue line must be corrected by taking **points" to the left, 
the scale on the T- square is marked ^^ left points'' on the right of 
the *'o" and ''ri^^ht points'' on the left of the '*o". To use this 
T-square run it up to the given range line and glance along its 
edge and find where it is intersected by the wind curve. The 
number of **points'* of deflection will be shown by the scale. 

The amount of deflection that should be given to the sight can 
thus be quickly determined without performing any mathemat- 
ical work and without taking note of **drift". 

For a Afoinng Target. — When the target moves in azimuth, or 
across the line of fire, sight allowance must be made as in the case 
of a fixed target and in addition we must take ** points** (or minutes) 
ahead of the target corresponding to its travel during time of flight 
of the projectile. 

Referring now to the diagram on the left of the chart : Draw 
a vertical (blue) line. This line (which is the line of fire) will be 
divided every 1,000 yards by the parallel lines previously drawn. 
By inspection of the B. C. Table it will be seen that at 9,000 
yards range the travel during time of flight of a lo-milcrper-hour (10 
m. p. h.) target is 43 minutes. Lay off 43 minutes (43/10 inch) 
on the 9,000-yard range-line, and mark the point. At 8,000 
yards range the corresponding travel is 41.4. Lay this distance 
off on the 8,000-yard range-line. In like manner lay off the 
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travel on every 1,000-yard range-line and trace a curve through 
these points. The 10 m. p. h. curve is now platted. Dividing 
the intervals at the different ranges between this curve and the 
blue line into 10 equal parts, and tracing curves through these 
points, we have the travel-curves of every m. p. h. up to 10. 
From these we can determine the allowance for any multiple or 
fraction of 10 m. p. h. travel. Extend the T-square and mark 
'*o" the point of its edge cut by the last blue line drawn. Lay 
off points-of -sight (y\ inch) to the left of this '*o'* and number 
them. The two diagrams can now be used simultaneously. To 
obtain the total sight allowance: — Run the T-square up to the 
given range, read the points corresponding to the existing wind 
from the right diagram, and the points corresponding to the 
rate of travel from the left diagram. Take the sum, or difference, 
of these points according as these points have like, or unlike, di- 
rection. 

Example: 

Range, 8,000 yards. li^md, left-deviatmg 15 miles. 
Travel of target, 8 m. p. h." right. 

From chart: 

Wind = ^ point left. 
Travel =-^ 1 1 points right. 



Allowance =^ lo^ points right. 

In the combination of the two diagrams the consideration of 
drift and time of flight is eliminated. 

TO DETERMINE SPEED OF TARGET. 

We seldom know the azimuth-speed of the target in advance, 
so this travel must be determined by observation. For making 
this observation we may use either the Scott sight or a pocket 
sextant, and in connection a stop-watch. With these instruments 
we find the number of minutes of azimuth the target travels in 10 
seconds of time. This observation may generally be more con- 
veniently made with the D. P. F. in connection with the predic- 
tion-clock. As the marked interval in the latter is 20 seconds, 
divide the observed minutes of travel by 2. Knowing the rate of 
travel for 10 seconds, the travel in m. p. h. may be calculated. 
Tx> avoid calculation construct lo-time-second travel-curves in the 
left diagram, that vary by 5 '. 

If the target, at 9,000 yards range, is traveling in azimuth at 
the rate of 10 m. p. h. it travels (see B. C. Table) 43 arc-minutes 
in 21.53 time-seconds (time of flight). In one time-second it 
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will travel ^ - arc-minutes, and in 10 time-seconds it will travel 
21-53 

-. 20' (10.07'). That is: If we by observation find 

21.53 V :^ :r/ / / 

that the target travels 20' in 10 seconds of time we know it travels 
at a 10 m. p, h. rate and we can use the 10 m. p. h. curve at the 
various ranges so long as the target maintains its course and 
speed. 

If a 10 m. p. h. target travels 20' in 10 time-seconds, a 5 m. p. 
h. target will travel 10', and a 254 m. p. h. target will travel 5' in 
the same time interval. We now have the origin of 5 ' curves 
which we will mark in red ink. By calculation we find that a 10 
m. p. h. target — 

At 9,000 yards travels 20' (19.97') in 10 time-seconds. 

22' (22.43') '" ** ** '* 

26' (25.75') ** *' 
30' (29.96') '* '* 

36' (35-93') *' " ** 
45' (44-81 ') *' '' '* 
etc. etc. 

By dividing the spaces at the different range-lines the 5 ' curves 
may be traced. 

The following is an example in the use of these curves : 

Range 8,000 yards. Target travels 10' in 10 time-seconds. 
The 10' curve cuts the 8,000-yard line half way between the 4 
m. p. h. curve and the 5 m. p. h. curve. The travel is therefore 
4}4 m- P- ^' Assuming that the target maintains that speed we 
may use the 4^ m. p. h. correction at the other ranges. 

The space between the two diagrams is filled in with such data 
as the battery commander must have at hand to regulate his fire. 
When a shot is located he can at a glance determine what cor- 
rections in range or deflection is necessary. The column giving 
**travel of target in range" is to be used for set-back, or set-for- 
ward, purposes. 

PRACTICAL USE OF THK CHART. 

Pin the chart to a board having a sliding double-ended T-square. 
Adjust the chart so that the horizontal range -lines will be paral- 
lel to the edge of the rule and the blue lines coincide with the 
zeros on the scale. Such a board was constructed from the work- 
ing drawing (page 275) without further explanation. The draw- 
ing is therefore believed to be self-explanator}''. Practical use of 
this board indicates that the slide pieces might better be made 7 
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inches by 2 inches instead of only four inches long as in the 
drawing. 

Synchronize two stop-watches with the predict! on -clock. This 
operation may likely require several days and must therefore be 
done in advance of any firing. Start both watches simultaneously 
at the third stroke of the bell, and allow the three time-pieqes to 
run continuously throughout the practice. The battery com- 
mander retains one of these watches, and the other is laid upon 
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the D. P. F. near the range-scale opening. The range-reader at 
the D. P. F. calls out "second minute" (or whatever minute the 
small dial on his watch indicates), and the platted point is num- 
bered I, 2, 3, etc., corresponding to the proper minute. The 
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range finding squad determines the predicted point for every 
minute, keeping about 5 minutes ahead of the actual firing. 
This data is telephoned to the battery commander who records 
it, or has it recorded by a clerk at his side. This record will ap- 
pear like this : 



Minute. 



Range. , Minute. Range. , Minute. Range. 



5 
6 



9440 
9000 
8560 



8 

9 
10 



8120 



II 
12 

13 



The gun is loaded and the battery commander glances at his 
watch and sees, for example, that the 7th minute has passed and 
that there are 30 seconds before the 8th minute. He decides to 
fire at the 8th minute. His notes show that the range at the 8th 
minute will be 8,120. Suppose the target travels 7 m. p. h. in 
range. The battery commander subtracts, or adds, 63 yards and 
calls to the chief of pieces **Range: 8,055". He runs np his 
scale to that" range -line and calls out the number of points of 
sight allowance to the gunner. The latter sets his sight and lays 
his gun a little ahead of the target. As soon as the 8th minute 
is reached by the second-hand of the watch the battery com- 
mander blows his whistle, the gunner orders **halt" to the trav- 
ersing detail and gives the command ^^Fire*' when the target is 
opposite his vertical wire. The average delay in the case of 
four different gunners was found to be less than 3 seconds. 

This method assumes that direct aiming is employed and that 
lanyard and primer are used. With indirect aiming and electric 
firing the modifications are obvious. 

In indirect aiming use the lower edge of the T-square with a 
deviation scale reading minutes, or hundredths of a degree as 
lately proposed. 

If there seems to be any merit in this method of determining 
sight allowance these charts could be lithographed, and the labor 
of preparing them for every battery avoided. 
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REPORT ON FIRE CONTROL AND FIRE DIREC 
TION, AND THE SYSTEM USED AT BAT- 
TERY CRANSTON, CALIFORNIA.* 

By Cafiain W. G. HAAN, Artillkry Corps. 



Pursuant to instructions contained in ''Report on Fire Control 
and Fire Direction/' published by the War Department, March 
14, i9oi,t the system there outlined has been carefully followed 
by my company for more than three months. 

The system has been followed in detail, with full permanent 
detachments for range predictions, communications and gun de- 
tachments, and, for the last two months, a full complement of 
officers. 

A degree of expertness hardly hoped for has been attained by 
the range detachment as well as by the men at the guns and ammu- 
nition service. 

The guns (lo-inch disappearing) are loaded, simulating as 
nearly as possible, service conditions, using full weight projec- 
tiles and dummy cartridges, in one minute. 

It requires four observations with the position finder (one min- 
ute duration) to get sufficient data to make a prediction, and 
then two' minutes more to get the range and azimuth to the 
guns, the guns laid, and reported to the battery commander. 
The greatest possible rate of fire, therefore, will be one shot 
every t^hree minutes. It requires almost invariably more than 
three minutes. 

It is to be observed that from the moment a shot is fired, it 
requires an entirely new set of observations to get data for an- 
other prediction, an<J during the two minutes from the last ob- 
servation to the moment of fire, no observations can, without 
materially modifying the system, or adding another instrument, 
be made for the next prediction. Each prediction is therefore 
made with precisely the same difficulties as the first one on a 
new target, for which G. O. 36 of 1901 allows fifteen minutes. 

In order that this defect may be corrected, the system must 
be so changed that the instrument may be utilized during part 
of the two minutes to obtain the necessary data for another pre- 
diction. This might perhaps be accomplished by having an 

• Publication authorized by the Acting Secretary of War, 

t Report on Fire Control and Fire Direction, employed at Fort Wadsworth, New York 
Harbor, by Captain G, N. Whistler, Artillery Corps. U. S. A. Published by direction of the 
Secretary of War. Government Printing Office. 1901. 
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auxiliaiy instrument, say a type **B" position finder, for the 
battery commander, to be laid on the set-back point. 

This, however, is not one of most serious defects discovered 
in the system, which to give accurate results requires the target 
to move with a uniform speed in a straight course. These con- 
ditions do not obtain as a rule oftener than one out of ten obser- 
vations, even with the ordinary merchant steamers entering or 
leaving this port. Steamers here do not have to follow any 
particular channels because the bar is sufficiently deep for the 
largest ship over a wide area, and the harbor is large and deep at 
all points, consequently ships are not required to follow channels. 

My position finder is about one thousand yards to the left of 
the battery, and predictions made for steamers coming in or 
going out are almost invariably out of place in azimuth, as seen 
from the guns, at the end of the prediction, with the result that 
at the signal **hit," indicating the instant when the shot should 
strike, the gunners, as a rule, report considerable variations right 
or left. This is due to the fact that steamers do not continue in 
a straight course and not to any inaccuracy of observation or 
prediction. 

It also happens frequently that the ship, though changing 
course but little, necessitates the signal **hold fire,*' when new 
observations and predictions are necessary, with a consequent 
loss of three or four minutes of time, an important factor in an 
engagement. 

The system presupposes perfectly trained range detachments 
for complicated and intricate work. The instruction of the de- 
tachment required is such as we can not hope to have even in 
time of peace, much less in time of war, when to man our guns 
the artillery will have to be materially increased with new and 
uninstructed officers and men, and many of the trained officers, 
either by choice or otherwise, will be called away from their sta- 
tion to do important work elsewhere. This has been the experi- 
ence of the past and will undoubtedly be so in the future. It 
becomes therefore necessary to have as simple a system as possi- 
ble, in order that new men may be quickly instructed in its use. 

Blanks were made on which were recorded at the daily drills 
the results, and the blanks collected and studied after drill; de- 
fects were pointed out and all precautions taken to correct them 
at the succeeding drills. 

Lieutenant V. C. Lewis, Artillery Corps, Range Officer, has 
with commendable energy devoted his entire time for two months, 
to the instruction of his range detail and communications. 
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He makes the following observations under date of March 20, 
**The range detail tinder my control has drilled for about two 
hours daily since the middle of January, (two months) and has 
attained as great a degree of proficiency in all points as I believe 
it is possible for an equal number of enlisted men to show. 

***** In my opinion this system presupposes the unat- 
tainable; that is to say, absolute accuracy in every one of a de- 
tail of seven men at the B. C. Station, It is quite possible for 
the instrument to be laid on the predicted point, the relocated 
azimuth and range for the directing gun corrected and trans- 
mitted, and the instrument again laid on the set back point within 
fifty seconds from the time No. 2 calls ''stop"; but in order to 
attain this speed there must be an expertness, quickness of hand 
and eye and distinctness of enunciation in all of the observer 
sergeant. No. i and No. 2, which I believe can not be secured in 
the enlisted personnel of the Corps as at present constituted. 

In a word I am convinced that the system throughout presents 
so many causes for error and delay, as to be an ideal, practically 
impossible of attainment under the present conditions." 

It is to be noted that in the drills with Major Whistler's system, 
errors in deviation are more frequently observed than in range, 
and as I have observed myself, it is certainly discouraging to the 
gunner, as he is watching the target through the telescopic sight, 
to see plainly, when his gun is fired, that the shot will go wide 
of the mark. 

Another fact has been brought to my attention by my battery 
officer, ist Lieutenant R. F. McMillan; and that is the conduct 
of the gun and ammunition detachments. Lieutenant McMillan 
reports in part as follows : **In Case III., whenever the target 
materially changes its course, after the gim is laid, the fire has 
to be held, and the men seem to become inattentive and careless; 
this occurs very often. For the last two months I have been bat- 
tery officer of the 28th Company and have seen constantly the 
drills under Cases II. and III.; to my mind there is no question 
as to which is best to follow. What I have particularly noticed 
is the behavior of the men. In Case II. they are busy and alert 
and take a great deal of interest. The number of times the gun 
is fired under this case is from two to four times as many as 
under Case III. The percentage of 'hits' is also much greater." 

I have since, myself, noticed the difference in the apparent 
smartness and attention of the men and this I consider a matter 
not to be lightly passed over. 

After long and close study in applying this system of fire di- 
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rection, I am convinced that it has too many chances for error 
to be of practical value in its application tor efficient iSre direc- 
tion in action. 

I have made every possible effort myself to give this system a 
most complete test. I have also been materially assisted in this 
work by the advice of Major B. H. Randolph, Artillery Corps, 
Fire Commander. 

The best men in my. company were selected for the range de- 
tail and communications. They were thoroughly instructed and 
permanently assigned so that each man became conversant with 
every detail of his duties, and, I believe, performed-them as well 
as can be expected from any thoroughly instructed enlisted man. 

A comparison between this method and one of direct laying, 
using Case II. has been made for some time. The same targets, 
but different guns of the same battery, were used at the same 
time. The results, both in accuracy and rapidity of fire, were 
so decidedly in favor of Case II. that a system for the latter has 
been elaborated, or at least outlined, and is submitted for con- 
sideration with tliis report. 

It will be noted that this latter system bears a close resem- 
blance to the one used at Fort Monroe in the school target prac- 
tice of a fire command, in July 1901, as outlined by Captain E. 
M. Weaver in the U, S, Artillery Journal for January and Febru- 
ary 1902. 

It is to be noted that with this no extra observation is neces- 
sary at the instant the shot strikes, for that is precisely the 
instant an observation is taken in the regular observations for 
prediction. 

Most satisfactory results have been had at tracking drill using 
this method, and a comparison of the two seems to leave no room 
for doubt that the indirect method (Case III.) has no place for 
high power guns that can be served in less than three minutes. 
This includes all but the 12-inch mounted en barbette, and with a 
little improvement in the hoisting apparatus, this too, it is be- 
lieved, could be served within less than the period required for 
prediction. 

The great amount of time could be obviated by using two in- 
struments, but inaccuracy can not be removed and I do not 
believe that in general, with the enlisted men instructed to even 
a high degree, good results can be expected. . 

There is no difficulty whatever under Case II. to have salvo fire 
and the battery commanders can order salvos at two, three or 
more minutes' intervals, since the ranges for every minute are 
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before the gun commander and he can lay his gun for any inter- 
val directed. The lo-inch disappearing guns can be fired under 
Case II. for predicted ranges, salvo fire, without any difficulty 
every two minutes. 

Other companies at this station have also tried the method of 
indirect laying, but I am told that their results are even less sat- 
isfactoy than mine- 
In order to develop a satisfactory system of fire direction, it 
will be well first to see what information is required and what 
may be the simplest method of practically getting such informa- 
tion. 

An efficient system may be assumed to fulfill the following es- 
sential principles : 

1. The work of the range detail must be as simple as possible. 

2. It must be the same for long, short or medium ranges, for 

a change from one to another invariably causes loss of time. 

3. The work must be done rapidly and accurately. 

4. The observer must be able to adjust his instrument for re- 

fraction as the target passes from long to short range or 
vice versa, without interrupting consecutive observations. 

5. The information furnished at the guns must be equally good 

for rapid or slow fire. 

6. The information must be such as to admit, without change, 

salvo fire or single gun fire. 

7. It must arrive at the guns in time to permit the guns to be 
laid accurately before the end of the time for which the 
prediction is made. 

8. It should show graphically range time relation. 

9. The range and time for which prediction is made must be 

simultaneousl)'^ registered at all the guns of the battery. 

10. The system must not require instruments or communica- 
tions more elaborate than we can hope to have under our 
present policy of economy. 

Any system that will satisfactorily fulfill all the above condi- 
tions, is, it is believed, a satisfactory one, and it will not be 
necessary for the battery commander to concern himself with the 
range detail when he has satisfied himself that the proper target 
has been identified by the observer. He can then give his entire 
time to the general direction of his battery; in other words when 
once the range detail has started predicting it may be said to do 
its work automatically until a change of target is ordered. 

Rapidity of fire must not be overlooked. As the volume of 
fire and speed of vessels increases, so must the rapidity of fire of 
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our seacoast batteries, both heavy and light, increase, and our 
system of fire direction must be one that will admit any rate of 
fire possible to be attained with the guns, without interfering in 
in any way with the method of range prediction. 

It is generally held that a certain stage of an action, there is 
no time, for range prediction. That ground is not based upon 
sound reasoning, for the range predictions in a good system do 
not depend on how rapidly the guns are fired; the range with 
the corresponding time if placed before the gun commander 
every minute will always show him how to lay his gun for range 
and the gunner for the shorter ranges can lay his piece accurate- 
ly in azimuth without taking into consideration drift or wind. 



The following system has been successfully used at fire direc- 
tion drill, at Battery Cranston, by the 28th Company, Coast Ar- 
tillery. 

The battery consists of five lo-inch disappearing guns. 

Range detachment consists of range oflScer, observer sergeant, 
six privates. 

The range detachment as soon the target is located, which is 
done as prescribed hereafter, furnishes to all the guns, simulta- 
neously every minute, corrected range for two minutes ahead 
with the time for which the range is predicted, and the deflection 
allowance for drift and wind. 

This range, time and deflection are, in each gun emplacement, 
written on a blackboard in parallel vertical columns by the re- 
ceivers. The range, except for the directing gun, is corrected 
at each gun for gun difference by the gun commander. 

The gunner, assisted by the time-keeper, makes corrections 
for movement of target, setting his sight accordingly; to this he 
adds mechanically deflection for drift and wind as recorded on 
blackboard. He has complete charge of the traversing detail 
and is responsible for its proper instruction. As soon as he has 
his sight set, he follows the target by traversing the gun, keep- 
ing the cross-hairs on the center of the target until his piece is 
fired. 

When firing is by volley, the pieces are fired by signal of the 
battery commander's time-keeper; if by piece or at will, the piece 
is fired by the signal of the gun time -keeper; in both cases, pre- 
vious to the end of the prediction equal to the time of flight. 

This system is designed for use with appliances that can rea- 
sonably be expected, and not for some ideal system of communi- 
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cations, instruments and appliances that we can hardly hope to 
realize. 

The following are some of the more detailed instructions given 
to the various parties making up the complete service : 

PRELIMINARY PRECAUTIONS. 

Previous to going to their stations, the range officer and bat- 
tery officer will adjust their watches accurately with that of the 
battery commander. The battery officer will see that all time- 
keeper's and gun commander's watches are in adjustment with 
his own. Watches should be tested from time to time over the 
telephone; this can be easily done by counting the seconds of the 
battery commander's watch whereby the range and battery 
officers can adjust theirs. 

For preventing all possibility of error as to time, a system* of 
bells can be conveniently placed, one in each emplacement, which 
will ring from a push button in B.C. station. The bells will oc- 
casionly be rung on the full minute, a long ring, the end of the 
ring indicating the full minute. 

POST OF BATTERY COMMANDER. 

The battery commander's post will, if practicable, be in the 
position finder station or contiguous thereto. If the latter can 
also be so near the guns that the B.C. can observe his men at 
work, it will be a great advantage, especially at the drills when he 
is preparing his company for fire direction drill or action. 

With the battery commander will be three men; an observer, 
a time-keeper and recorder, and a telephone man. 

TO LOCATE TARGET. 

In fire direction drill the B.C. sends to battery officer the com- 
mand '^prepare to locate target." The battery officer or his ob- 
server at Type ''B" Position Finder prepares to identify the 
target. 

The B.C. sets Type *'A" P.F. about a minute in time ahead 
of target, relocates, and sends to Type **B" relocated azimuth 
and range, and as the target approaches cross-hair calls <*ready" 
and *'now" as the target passes cross-hair of the telescope. 

The battery officer having satisfied himself that he has identi- 
fied the target correctly sees that the gunners understand what 
the target is, and on signal from the B.C. loads pieces with pre- 
scribed ammunition and when predicted ranges are received, 
begins salvo firing at the prescribed interval or single gun fire as 
may be directed. 

Journal 4. 
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If salvo fire is used the guns will be fired, if communications 
are sufficient, by the B.C., the guns being reported ready to the 
B.C. giving time of prediction for which laid. 

If single gun fire or fire at will is used, the gun will be fired 
by the gun commander at the prescribed interval. The time for 
firing in the salvo firing will be given by the B.C's. time-keeper, 
and for single gun fire by the gun time-keeper, in both cases 
previous to predicted time equal to the time of flight. 

At fire control drill the target can be located at the guns and 
B.C. stations simultaneously by sending to Type *'B** relocated 
range and azimuth from Type **A"as soon as that instrument is 
laid on the point predicted by the F.C. and the signal '^now" re- 
peated. 

• It is found in practice that no plotting is necessary for this 
but that with a little experience the observer in the F.C. station 
can lay his instrument sufficiently accurately by taking observa- 
tion on target and then lay it ahead several degrees increasing 
or decreasing range according to speed and direction of target. 

Observers should be frequently exercised in this work so that 
no time will be lost in beginning drill or action on account of in- 
experience. 

MANUAL FOR TYPE ^^A" POSITION FINDER, CASE II. 

Detachment. — Range officer, observer sergeant, six privates, 

permanently assigned on the manning table. 

Range Officer. Has charge of all instruments, implements, 

machines and stores relating to position find- 
ing; is responsible that all communications 
are constantly in perfect condition; has gen- 
eral charge of the instruction of the range 
detachment and all men at the communica- 
tions. Reports to the battery commander 
only after he has personally inspected all in- 
struments, communications, etc., that are to 
be used at drill or practice. 

Observer Sergeant. If no tide gauge is on hand, constructs tide 

curve for the day; sees that all men of the 
Name of observer detachment take their proper posts; sees that 

will be entered in 1, , , , -t 1 j -li 

column of remarks ^H blanks, pencils, charts and tables are in 

^y N°- '• their places. Adjusts the position finder care- 

fully; sees that barometer, thermometer, 
clock, anemometer and wind vane are in 
order. Is responsible for the minute instruc- 
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No. I, Private. 



No. 2, Private. 



Name of plotter 
will be entered in 
column of remarks 
by No. 1. 



tion of all the men of his detachment, report- 
ing all who are not suited to the position to 
which assigned. When everything is in or- 
der, he reports to the range officer, or m the 
absence of a range officer, to the battery com- 
mander. When target has been identified, 
he follows with telescope and at last ring of 
bell stops and relocates. When azimuth and 
range have been called off and recorded he 
follows target again, taking reading on each- 
full minute. In passing from long to short 
range, or vice vera, he adjusts his instrument 
for refraction between observations; cautions 
plotter when target changes direction right 
or left, calls about the number of degrees of 
change. 

Calls off azimuth and range as soon as re- 
located; sees that all observations are made 
on the full minute; records on his blank, 
Form *'A", No. of observation, time of ob- 
servation, range and predicted range, receiv- 
ing the latter from No. 3*s record if neces- 
sary. Writes in column of remarks, name of 
observer sergeant and plotter. 

Makes first prediction for two minutes 
ahead, on plotting board after two readings 
have been plotted; he then makes two min- 
ute prediction after each observation. Calls 
off range only of predicted point as soon as 
found. (The plotting board should not be 
smaller scale than 400 yards to the inch.) 
Plotted points will be marked by dots and 
predicted points by dots with small circles 
around them. The plotter will be careful to 
observe from his plotted points the general 
course the ship is taking thereby avoiding ab- 
normal predictions. 

(It may become necessary to have an assis- 
tant plotter.) The plotter will be assisted by 
No. 6 when the latter is not needed at F.C. 
communications. 



Nos. 3 and 4, Apply corrections to range, for tide, - 
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Privates. 



No. 5, Private. 



No. 6, Private. 



calculate deflection allowance for drift and 
wind. No. 4 hands to telephone man range, 
time of end of prediction and deflection al- 
lowance for drift and wiiTd. No. 3 calls off 
from table, (same table as u.sed in Major 
Whistler's report) corrections; No. 4 makes 
the calculations and applies to range as soon 
as called off^ by No. 2. No. 3 records on 
Form **B" No. of prediction, time of end of 
prediction, range, corrected range and de- 
flection allowance, Nos. 3 and 4 are seated 
at a table alongside of telephone. During a 
series, barometer, thermometer, anemometer 
and vane will be read but once. Calculations 
for corrections are made as soon as the range 
is called off by No. i, estimating the predic- 
ted range. No. 3 must be very careful to get 
his time column started correctly. First pre- 
diction being three minutes later than first 
observation ordinarily, No. 4 should keep 
memorandum of corrections and turn it in 
with No. 3's blank. 

In charge of communications to guns. 
Sends range, time and deflection to guns. 
He must speak very plainly, enunciating 
clearly and distinctly and speak directly into 
telephone. 

In charge of telephone to fire commander's 
station. Assists plotter when not needed at 
communications. 

NOTE : The range officer will be very careful 
that the times are correctly recorded and 
sent. He will observe particularly the plot- 
ter, noting the general course of the steamer, 
and point out any errors, being careful not to 
interrupt work unnecessarily. He will see 
that there are no unnecessary delays. He 
will, especially at drill, see that all blanks are 
completely filled out and signed by the proper 
numbers. 

He is authorized to change the members of 
his detail reporting same for correction of 
manning table. He will turn in personally 
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after drill to the battery commander all rec- 
ords on blanks, to be compared with records 
at the guns. 

No conversation whatever will be allowed 
in the P.F. station, except that relating* di- 
rectly to specific work of each number. 
There is no place w-here strict discipline is 
more necessary than here, and the range 
officer will be very careful to enforce it in the 
strictest manner, being careful to give his 
own instructions during predictions in the 
fewest possible words and quietly, in order 
that there may be no confusion or errors 
caused. 

AT THE GUNS. 

At each gun are two men, one receiver and one time-keeper 
and recorder. 

The receiver, if telephone is used, should have head piece tele- 
phone receiver. 

He writes on the blackboard, placed alongside telephone, in 
parallel vertical columns, range, time and deflection allowance, 
received over telephone, and indicates range time relation by 
making a cross in proper square of blackboard on same line with 
range. 

The time-keeper and recorder writes on blank, Form ^*C", 
No. of shot, time, range, deflection, as written on blackboard by 
receiver. He records also difference chart correction, setting 
of sight for deflection and observed error in deviation, and gives 
time of flight to the gunner when called for as explained under 
the duties of the gunner. 

DUTIES OF THE GUNNER. 

He is responsible for correct laying of gun in azimuth. Has 
entire charge of instruction of traversing detail, and is held res- 
ponsible that they clearly understand their duties. 

To find correction of sight for movement of vessel during time 
of flight, gunner sets vertical hair of sight at zero. As soon as 
projectile is rammed home traverses gun so that the cross-hair 
points a little in front of the target and calls out '*prepare to 
observe time of flight"; calling *'one, two, three", as cross-hair 
is on any well defined point of target. At '*three", time-keeper 
starts his watch and at end of time of flight for last range re- 
ceived, calls **stop". The gunner at ** three" follows the point 
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on target with vertical hair by turning translating screw of ver- 
tical hair until **stop*'; notes reading on deviation scale of sight 
and moves vertical hair to corresponding reading on opposite 
side of zero. The sight is now set for movement of target. He 
now moves vertical hair from this point, a sufficient distance to 
right or left for drift and wind allowance as recorded on black- 
board. 

The sight is now set for deflection; the gunner calls off this 
and it is recorded by the recorder on Form **C*'. The gunner 
follows target by traversing the gun so as to keep cross-hair on 
center of target until *'fire", at which signal traversing detail 
halts; the gunner follows target with vertical hair of sight until 
**hit" and then calls out reading of sight scale. The difference 
between this reading and the allowance for drift and wind, as re- 
corded on the blackboard and Form **C,*' will be the error in de- 
viation from the center of the target, and will be noted in proper 
column on Form ''C* by the recorder. 

NOTE. — The battery officer will give the matter of laying the 
gun his particular attention, noting what gunners obtain the 
best results; to this end he will place himself in a position so 
that at the command *'fire" he can take the gunner's place and 
follow the target himself with the vertical hair until the signal 
**hit'* is given by the time-keeper. 

The best results may be expected by having, among the gun- 
ners, a strong competition in this matter, and the battery officers 
and ist sergeant should promote the spirit of competition as 
much as possible. 

A sergeant may be assigned to each gun to make the observa- 
tion above outlined for the battery officer. 

The gunner will have a gunner's range table on which is noted 
drift, lo mile wind, and time of flight for each 500 yards of 
range. This can be used at any time to make approximate cor- 
rections for deflection as above indicated, when they cannot be 
obtained as there outlined. The time of flight is estimated by 
the gunner by counting seconds. 

Gunners should be practiced in counting second intervals. 

By examining this system carefully, it will be observed that it 
fulfills, it is thought, satisfactorily all the conditions laid down 
in the early part of this report. 

This system was evolved gradually and built up entirely by the 
application of those methods in the various parts that answered 
best the purposes at practical instruction of the company at drill. 

The plotting board, auxiliary scale, and correction table are 
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the same, or practically the same as those described in Major 
Whistler's Report. The blackboard used is modeled after the 
one described by Captain Weaver, in his report of school practice 
of a fire command at Fort Monroe. The general system, how- 
ever, is one worked out practically by my company, with the ap- 
proval and assistance of Major B. H. Randolph, Artillery Corps, 
Fire Commander. 

It may be noted that at the daily drills, without any apparent 
effort, all the necessary records are made that would be required 
of these details to fill out Form 31, as prescribed in G. O. ^6, of 
1901; so that if target practice were ordered, no change in the 
manning table would be required, and no records made except 
those that are daily made on the blanks furnished. 

It is of course assumed that, at target practice, details are made 
from other companies to take the observations that are required 
to be made away from the battery as contemplated by Part VI, 
Drill Regulations, page 122, which enjoins that "The record 
should be made independently of, and as far as practicable, 
without interfering with, the work of the fire command." 

It is assumed also, that the fire command will itself make all 
records necessary for its own information, to insure accuracy of 
fire, or in other words, make such records as it would require in 
action. 

The object of all drill, including target practice, is to simulate 
action as nearly as possible. 

This system of fire direction in its complete form has been 
practiced a comparatively short time, yet the ranges, time and 
deflection are recorded, at the gun emplacements, regularly in 
forty seconds after the observation is taken. As the commun4- 
cations are now, with a single telephone at the battery, the ranges, 
etc., are received in the relocator room and repeated from there 
to the emplacements by speaking tubes, causing a delay of four 
to five seconds. 

In the appendix arc samples of blanks used at the daily drills, 
also gunner's table and gun commander's correction table. The 
latter the gun commander uses for making his corrections for 
gun difference in range, instead of difference chart. The gun- 
ner's and gun commander's tables are pasted on a heavy card 
board and, being small, are conveniently carried at drill in the 
hand or pocket. 
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GUNNER S TABLE. 

I o- inch Breech Loading Rifle. 

M.V. 2025 f.s. 
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This gunner's table is to be used only 
when deflection and wind are not sent 
by range detachments and recorded on 
blackboard. 



RANGE CORRECTIGNS. 
No. 12 Gun. 
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table to be used in Case II. in 
stead of difference chart. 
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REMARKS UPON THE REPORT OF CAPTAIN HAAN, 

ARTILLERY CORPS. ON FIRE CONTROL 

AND FIRE DIRECTION.-^ 

By Major G. N. WHISTLER, Artii.lkry Corps. 

I would primarily invite attention to the fact that my Report on 
Fire Control and Direction at Fort Wadsworth was not intended 
as outlining a system for adoption by others, but as merely a re- 
port as to the method used at this post during the preceding 
year, it having been found that the system prescribed in the 
Drill Regulations was impracticable. 

This was the first attempt made to carry out a detailed prac- 
tice in fire control. It was to be expected that weak points 
would be found in the method, and it was for this reason that it 
was suggested that the method should be tested throughout the 
Corps. 

It is unfortunate that Captain Haan has entirely misunder- 
stood the spirit of the method. That he has not comprehended 
the scheme is manifest from the remarks which he makes in his 
report. 

He says: '*It requires four observations with the position 
finder to get sufficient data to make a prediction*'. This is not 
the case ; predictions can be made from two observations, three 
observations or four as may be desired. Clear instructions were 
given in the Report for making one, two, or three minute predic- 
tions by means of the auxiliary scale from two, three or four ob- 
servations. The three minute prediction from four observations 
was merely laid down as the method used at this post for prelim- 
inary instruction. The idea being that this rate was within the 
capabilities of any manning detail, and sufficiently rapid for the 
purposes of instruction. After a battery had become expert at 
this rate of drill the prediction was to be reduced to two or even 
one minute. 

He says again : ^*Then two minutes more to get the range and 
azimuth to the guns, the guns laid and reported to the battery- 
commander. The greatest possible rate of fire will be therefore 
one shot every three minutes". 

This is also a mistake ; no rigid rule is laid down except for 
purposes of instruction. Any time prediction may be used, and 
in fact the element of time may be ignored, and the predicted 
point be located at will ; the observations being used only for the 

* Publication authorized by the Acting Secretary of War. 
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purpose of determining the rate of speed, and the general direc- 
tion of the course of the vessel. 

He says : **It requires invariably more than three minutes". 
This is not understood, as at this Post we invariably have to wait 
for the vessel. 

He says : **It is to be observed, that from the moment the 
shot is fired, it requires an entirely new set of observations to 
get data for another prediction". 

This is not necessarily so. If the speed and direction of the 
vessel remain fairly constant, new prediction points can be de- 
termined without any further observations. If the speed re- 
mains fairly constant and the direction varies, predictions can be 
readily made from two observations 20 second intervals, the ob- 
servations being used simply to determine direction. 

The necessity for two instruments in the B. C. station has been 
recognized, and will be found prescribed in the report of the 
Wadsworth Board published in the Artillery Journal* 

The errors which result from a correct use of the method will 
always be in range, and can never be in azimuth, as the gun is 
fired when the vessel is on the correct azimuth of the set-back 
point. 

The astonishing errors in azimuth reported, can only be ac- 
counted for in two ways. 

1. That the officers concerned did not understand the proper 
method of adjusting the Type *'A", and consequently did not re- 
locate their set-back point correctly. 

2. That they conceived the idea that the vessel was expected 
to reach the predicted point exactly at the expiration of the 
predicted time. 

Concerning the first, I would invite attention to the Artiilerv 
Note lately published, prepared by Major Pratt and myself on 
the Type ''A," D. P. F.f 

Concerning the second, it seems hardly possible that such a 
misunderstanding could exist, as the fundamental idea of the 
set-back system is that the vessel never does reach the predicted 
point exactly on time. The set-back system was devised to ren- 
der the firing entirely independent of the time of the arrival of 
the vessel on the predicted point. It is entirely immaterial 
whether the vessel arrives on the predicted point at, before or 
after the predicted time. 

If the set-back point is correctly re-located, the vessel isabso- 



• See yotirnul United States Artillery, May-June, lyoa. 

t Artiilay Notes No. 3, 1902. Published at the Artillery School, Fort Monroe, Va. 
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lutely on the azimuth at the command Fire, and if the predicted 
point is also correctly re-located, it is impossible that the vessel 
could be far out of that azimuth when the shot strikes, espec- 
ially as it is stated that there was but little error in range. 

The fact that such errors were found in azimuth, together with 
the statement that the system demands the unattainable, clearly 
demonstrates that the gentlemen did not understand the Wads- 
worth method. 

Having placed myself clearly on record as to my views upon 
the subject of fire control and direction, as set forth in the Report 
of the Wadsworth Board, lately published in the Artillery Journal, 
I do not feel called upon to make any remarks upon the system 
devised by Captain Haan. 

It appears to me, however, that many officers, carried away by 
the desire to devise technical methods of fire control and direc- 
tion, fail to notice certain practical and tactical considerations 
which are fundamental, and must be taken into account in any 
system designed for practical use in time of war. 

The importance of these considerations will, I hope, be accept- 
ed as an excuse for my going into the subject somewhat in detail. 

FUNDAMENTAL PRACTICAL AND TACTICAL CONDITIONS WHICH SHOULD 

BE TAKEN INTO ACCOUNT IN DETERMINING THE PROPER SYSTEM 

OF FIRE CONTROL AND DIRECTION TO BE ADOPTED. 

A, In time of war three (3) reliefs will be required for each 
gun. This is necessary for two reasons. As soon as the enemy 
is sighted off the mouth of the harbor, a relief of the manning 
detail must be kept at the guns and stations, continually day and 
night, awake and ready for action. The weight of ammunition 
and the rapidity of fire, the work to be done, will necessitate 
continual relief in order to obtain the maximum efficiency. Of 
course it is not maintained that the guns cannot be served with 
two reliefs, or possibly with one ; but three reliefs must always 
be considered as the normal, and every effort must be made to 
obtain that number in case of war. 

Two reliefs and a single relief stand on the same basis as the 
service of a gun with a reduced detachment. It can be done but 
the maximum efficiency cannot be obtained. 

In time of peace we cannot expect in our service to have suffi- 
cient artillery force to furnish more than one relief for the guns 
of 8-inch, lo-inch and 12-inch calibre, with possibly sufficient for 
one mortar pit in each mortar battery. We will never have suf- 
ficient men to man all of the rapid-fire guns at any station. In 
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time of war we must rely upon green men or volunteers, and 
when we have distributed all of our trained gfunners amongst all 
of the guns and mortars, and to each rapid-fire gun of whatever 
calibre, we will be fortunate if we have one trained gunner per piece. 

One thing that we can have is a trained manning detail for the 
F. C. Station and for each B. C. Station. 

The rapid-fire guns being practically fought by the gun com- 
manders, it will be necessary to detail our best gunners for such 
work. 

Again it is absolutely certain that all of our gunners as well as 
cannoneers will be men who have never been under fire. 

We therefore start out with the practical condition that, in 
time of war, we will have : 

Thoroughly trained manning details for the F. C. and all B. 
C. Stations. 

Not more than one trained gunner for each piece, and he will 
be a man who has never been under fire. 

To meet this condition : — 

We must transfer all work involving judgment to the B. C. 
Station, and the men at the B. C. Station should be so thoroughly 
protected from fire that they will consider themselves safe. 
They must be so placed that they will not be distracted from 
their work, and they should not be able to see the fight. Every- 
thing must be done to insure cool and deliberate action. 

Wherever possible automatic and mechanical devices should be 
substituted for mental operations. 

At the guns everything should be made as mechanical as pos- 
sible, and the men should be so placed that they can act with 
cool deliberation. They must be protected from fire as far as 
possible. 

There will always come a time in any action when the fighting 
of the gim must be turned over to the gun commander to a 
greater or less degree. This should be delayed until the target 
has reached a range (about 3,000 yards) when no allowances are 
necessary, and where the use of judgment is reduced to the 
minimum. 

A certain amount of accuracy can be sacrificed to ensure cool 
and deliberate action. The practical efficiency of the system 
will be increased thereby. 

From the foregoing it is manifest that the ideal condition at 
the guns involves the use of a disappearing carriage and firing 
by Case III. 

The gun commander and gunner will then be thoroughly 
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protected from fire, and the gun can be laid in azimuth and ele- 
vation with cool deliberation. 

It would be suicidal to adopt a system which. expected a gunner 
(however well trained) who has never been under fire, to stand 
up on the sighting platform, and give the proper allowance in 
the proper direction, and to follow a vessel with cool delibera- 
tion, while under the fire of rapid-fire and machine guns, and 
amid showers of pieces of exploding shells. 

It can readily be shown that, in consequence of the difficulty 
of accurately setting the sight on the standard, and the vibration 
of the sight standard, the utter impossibility of properly adjust- 
ing the telescope, Case II. is not as accurate as Case III., but even 
were it otherwise, in view of the impossibility of ensuring cool 
and deliberate action, Case III. should always be preferred to 
Case II. when it is possible to use it. 

B. The idea seems to be prevalent that the proper method of 
artillery fire is to fire the guns as rapidly as possible, and to 
make everything else subservient thereto. General Order No. 36 
in its method of target practice also clearly conveys this idea. 
This idea is however tactically unsound. 

Naval attacks may be divided into three classes. 

I St. — Bombardment for the purpose of silencing the forts. 

2nd. — Bombardment with feint to run-by, to cover torpedo 
boat attack on the mine field. 

3rd. — The run-by. 

In the ist class of attack, not only is rapid fire not necessary, 
but it should never be used. No ammunition should be wasted. 
The vessels will probably move in circles, and fire should be held 
whenever the target fails to pass within the danger space of the 
set-back point. Fire should be deliberate, and four minute inter- 
val (three minute prediction) is sufficiently rapid for all guns and 
mortars. 

In the 2nd class of attack, firing should begin with four (4) 
minute interval, and be reduced to three and two minute interval, 
as the range decreases and the danger space increases suffi- 
ciently to admit of the more rapid work. Two minute interval 
will probably never be used beyond 5,000 yards. 

It is in the actual run-by that rapid fire should be resorted to, 
and then only within 3,000 yards. 

The use of high explosives in sea coast guns has materially 
changed the problem of harbor defense. The firing at long 
ranges should be so accurate and deliberate that no vessel will 
dare to approach within the short range zone. 
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It will be noted in the system prepared by the Wadsworth 
Board, that for all sites a combination of the D. P. F. and the H. 
P. F. method is used. It is assumed that at the extreme ranges, 
the H. P. F. method will be employed in order to ensure greater 
accuracy of fire. 

As a rough rule for lo-inch and 12 -inch guns : 

Four (4) minute interval should be used between 12,000 and 
8,000 yards. 

Three (3) minute interval should be used between 8,000 and 
5,000 yards. 

Two (2) minute interval should be used between 5,000 and 
3,000 yards. 

Rapid fire within 3,000 yards. 

By this it is not to be understood that the interval is to be ex- 
actly two, three or four minutes. 

C. — At the B. C. station the method of work should be simple 
and accurate. 

Each man must have his special work and be required to do 
nothing else. 

All mental operations should be eliminated so far as possible. 

All judgment should be exercised by the battery commander 
alone. 

The battery commander should be so placed that he will not be 
distracted by the details of discipline or actual service of the guns 
from the all important work of fighting his battery. 

In the system recommended by the Wadsworth Board, taken 
in connection with certain mechanical devices which have since 
been prepared, the gims of a battery are practically laid and 
fired from the B. C. station. The battery commander alone ex- 
ercises judgment, and all other operations involve merely me- 
chanical actions on the part of the various operators in accordance 
with the data furnished them. 

The idea of the Wadsworth system, as recommended by the 
Board, is to obtain the greatest possible accuracy with the max- 
imum efficiency, with poorly trained men at the guns and with 
but an average gunner. The B. C. detail is supposed to be of 
thoroughly trained men. 

Any S)'stem which does not take these conditions into consid- 
eration must fail and break down in time of war. 

It is not maintained that the Wadsworth system, as proposed 
by the Board, is the most accurate that could be devised for 
thoroughly trained gunners and cannoneers. It is claimed, how- 
ever, that its accuracy is well within the accuracy of the gun it- 
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self ; that it is practical, and especially suited to the conditions 
of the American service. 

D, — In the attempt to apply the modem scientific methods to 
fire control and direction, it should never be forgotten that all 
such applications are essentially complications, and their use is 
never warranted unless it can be shown that ^TesXer pra€tical effi- 
ciency is obtained thereby. The use of mechanical or electrical 
contrivances to obtain greater technical accuracy at the expense 
of practical efficiency is not sound artillery practice. 

Any system that calls for expert operators, that involves syn- 
chronous action, that introduces the time element to an unnec- 
essary degree, is of extremely doubtful value, and should never 
be accepted until practical experience has clearly demonstrated 
that the practical efficiency was increased thereby. 

When more than one man is required to perform a certain 
operation, the liability of error increases in proportion to the 
square of the number of men employed. For ordinary work not 
involving the use of judgment, the liability to error can be re- 
duced materially by the use of mechanical devices, but such de- 
vices must always be in the nature of simplification and the re- 
duction of the number of operations to be performed. 

Any method which depends for accuracy upon the simultane- 
ous action of two or more men at certain intervals of time intro- 
duces a great liability of error, and should never be employed 
when it can be avoided. Men can readily be trained to act to- 
gether simultaneously at a given signal, but anything that in- 
volves the use of watches or time recorders by two or more men 
increases the liability to error. 

The errors of judgment cannot be eliminated by the use of 
mechanical devices. Therefore the efficient system which con- 
fines the use of judgment to the least number of men should 
always be preferred. 

Finally, the system of fire control and direction should never 
be made to depend absolutely upon any machine which can pos- 
sibly get out of order during action. It must always be possible 
to carry on the work in some manner, whatever breaks down, al- 
though of course it may not be carried on as efficiently. 
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Improvement in Obturators of the De Bange Type. 

This improvement relates to obturators of the **De Bange" type for breech - 
loading ordnance and aims to improve the construction of such obturators so 
that the liability of their pads to injury during use will be much less than 
heretofore. 

For a gun having a swinging, screw -threaded breech block, with interrupted 
threads, the outer circumference or seat of the obturator pad (that is to say 
the part which fits radially against the breech chamber) is made conical or 
ogival in form, so that in the swinging of the block in opening or closing the 
breech the obturator will easily leave or enter its place within the breech 
chamber without requiring to be shifted rectilinearly. The said pad prefer- 
ably consists of a composition of asbestos and mutton suet, covered with 
canvas, and is made in the form of a ring in the manner usual with the " De 
Bange" obturators. 

In such obturators experience has proved that during use the canvas of the 
]>ad is liable to injury, particularly at the forward circumferential part at the 
junction between the said canvas and the edge of the disks employed for 
protecting the pad. It is the chief object of this improvement to overcome 
this liability to injury by providing the pad with a protecting metallic cup or 
cups and a split ring or rings as hereinafter explained. 

Figure i is a sectional side view of one form of obturator. Fig. 2 is a 
transverse section of the split ring used with this form of obturator. Fig. 3 
is a detail face view of a portion of the said ring (looking toward the left of 
Fig. 2) and showing how its ends overlap. Figs. 4, 5, and 6 are sections of 
modified constructions of the obturator. 

Like letters of reference indicate similar parts in all the figures. 

Referring more particularly to Figs, i to 3, A is the body portion or pad of 
the obturator and B the canvas covering thereof. The front portion of the 
pad is provided with a protective facing or cup C of copper or other appro, 
priate material interposed between the mushroom head of the obturator bolt 
(shown in dotted lines) and the forward part of the pad, said forward part 
being preferably beveled at c near its periphery. . The said copper facing or 
cup is also preferably flanged rear war dly to form a circular lip <:*, which will 
cover a part of the pad that would otherwise be exposed at the periphery'. 
This rearwardly flanged portion may taper to a thin or knife edge. At the 
front beveled part c of the periphery of the copper facing or cup is- provided 
a steel or other suitable split ring D which is preferably of triangular cross 
section to fit the correspondingly beveled portion of the copper facing or cup 
C, but which is not connected to the latter. The rear portion of the pad may 
be protected with a tin or other suitable metal disk E and steel ring F FMn 
the usual manner with "De Bange" obturators, these rings being secured in 
place by the dovetailed portion of the said metal disk E, which fits the annu- 
lar dovetail groove formed by the inclined inner edges /"/"* of the rings. 

With this construction of obturator, when the gun is fired the gaseous pres- 
sure generated therein causes the mushroom head of the obturator bolt to 

Journal 5. 
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exert great pressure on the pad, as is well understood, thereby compressing 
the latter and causing the copper facing or cup C and the steel split ring D to 
make a tight joint at the periphery of the obturator, and thus effectually to 
seal the breech opening of the gun. The action of the rear disk is practically 
the same as in the ordinary form of the **Ue Bange" obturator. 

The special advantage of the copper facing or cup C is that, if the obturator 
does not truly fit the gun, the compression of the pad causes the said facing 
or cup to take a permanent "set" against the said seat, thus permanently 
compensating for any inequality of the fit. 

The front split ring D insures a metallic contact with the periphery of the 
obturator, so that when rapid firing is effected the great heat resulting there- 
from is conducted from the mushroom head to the g^n by reason of the said 
metallic conduct. 

The powder gases are prevented from attacking the pad at the point where 
the steel ring D is split by the pressure of the mushroom head against the 
copper facing or cup C. The facing or cup should be made of such thickness 
as to prevent injury to the obturator by successive intermittent pressures 
occasioned by rapid firing. 

Fig. 4 shows the pad A provided with a copper or other appropriate metal 
protective backing or cup C * at its rear in addition to the front facing or cup 
C, and also with a rear split ring D ^ in addition to the front split ring D. In 
this case the rear rings L) ' and F ' are not formed with the dovetail portions 
represented in Fig. i, and the holding of the rings in place is dependent upon 
the obturator bolt and breechblock retaining the pad between them. 

In Figs. 5 and 6, the metal disk E and the rear cup C* shown in the preced- 
ing figures are dispensed with, but in other respects the obturator is similar to 
those already described, except that in Fig. 6 it is of curved or ogival form 
on its periphei-y, the curve being struck from the axis of the hinge about 
which the breechblock swings. 

The rear metallic cup C ' and split ring D ' (fig. 4) may be used without the 
forward cup C and split ring D if desired, and in some cases the rear split 
ring D * w^ithout the rear metallic cup C ^ or the rear split ring D * may be 
used with both the forward metallic cup C and the split ring D, or either of 
them. —Notes on Naval Progress^ J"^y» 1902. 

Capped Armor- Piercing Projectiles. 

Now that public attention has been drawn to the efficiency of caps on ar- 
mor-piercing projectiles under certain conditions, a few remarks on the sub- 
ject may not be out of place. 

It may be well to discuss the general subject of penetration of plates before 
proceeding to the special one of capped projectiles. In former years, when 
wrought inm plates were attacked by steel projectiles, the latter usually re- 
mained whole, whether complete perforation was effected or not, though pro- 
jectiles of inferior material or design often set up considerably in doing so. 
But on the introduction of compound plates, where the hard steel face was 
welded on to a wrought iron back, the superior hardness of the face sometimes 
caused the projectile to break up on striking ; and with the advance to Har. 
veyed or other hardened steel faces to the plates, up to the modem Krupp 
cemented plates, the tendency to break up the projectile has increased faster 
than the projectile makers have been able to meet it by improvements in their 
materials. 
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The problem with which the artillerist is faced is to a great extent indeter- 
minate, and has to be met mainly in an empirical and theoretical manner, as 
the exact cycle of events in the penetration of a modern plate by a projectile 
moving at a very high velocity — from 2000 to 3000 foot-seconds — is practically 
unknown. Apart from complete shattering of the plate, which only occurs 
when it is too small superficially for the projectile by which it is attacked, 
penetration may be effected by punching or boring, the former being the most 
common, though connected by insensible gradations with the latter. In the 
extreme cases punching is effected not by the driving out of a cylindiical plug, 
as in the engineering acceptance of the meaning of the term, but by the re- 
moval of a more or less conical or mush room -shaped portion of the plate, 
usually designated a disc, which is approximately of the diameter of the pro- 
jectile on the face, and two or three or even more times as great on the back. 
The face of the disc presents a central depression, usually cup-shaped and al- 
most hemispherical, but sometimes sub-conical, and in extreme cases the cen- 
tral cylindrical portion is partially punched through the disc. It would ap- 
pear as though the latter action occurred early in the cycle of events consti- 
tuting perforation, as the complete removal of a cylindrical plug appears nev- 
er to be accompanied by the removal of the disc, the yielding of the plug re- 
moving the strains which tend to the separation of the disc, thus localizing 
the action. This punching action, in the limited application of the word, is 
not always clearly defined, the plug not always being recoverable after the 
perforation of the projectile. When it is found it usually has a considerable 
quantity of the head of the projectile in a disintegrated form welded on to 
its face, often to a thickness of several inches, but in other cases the plug is 
shattered and only recoverable in fragments, and it becomes difficult to deter- 
mine whether the perforative action of the projectile has been by punching or 
by that action which, for the want of a better term, we have called boring. 

When the projectile first strikes the plate the whole energy is delivered by 
the extreme point, and in most cases the latter is completely crushed out of 
recognition, the head of the projectile as.suming a roughly hemispherical form, 
though in cases of oblique attack the extreme point for a length of % inch to 
I inch is sometimes recovered broken off and imdamaged, having probably 
parted from the rest of the projectile immediately on striking. 

In order to preserve the extreme point from damage so as to assist it in de- 
livering the full energy of the projectile at the point of impact, the idea oc- 
curred of attaching to it a cap of soft, but tough, steel. Such caps are either 
cylindrical in form, or may follow the ogive of the point, and are attached by 
various methods, mechanical or magnetic, most of which form the subject of 
patents. 

Just as the precise cycle of events which takes place in the perforation of a 
plate is not clearly known — for example, to what extent the plate backing 
springs on being struck, or at what stage the disc or plujg yields, or the pro- 
jectile breaks up— so the exact nature of the assistance which the cap affords 
is the subject of much discussion. Its primary action is doubtless that it holds 
the point together sufficiently long to enable a much greater proportion of the 
energy of the projectile to be delivered on the plate than is the case with an 
uncapped projectile, but it no doubt also acts as a lubricant; not only for the 
passage of the projectile in the direction of its axis, but also for its rotary mo- 
tion, the stresses due to which are doubtless very considerable when the head 
becomes welded into the plate, while the rotation of the body tends to con- 
tinue. So long as the projectile holds together this rotary stress can have no 
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effect on the perforation, but it is one of the stresses which breaks it up, an 
action which it is desirable to prevent or postpone as long as possible. 

The use of a cap also has been supposed to affect the time element, by de- 
laying the breaking up of the head of the projectile so that the plate yields be- 
fore the projectile, but we venture to think that this also has an adverse effect 
on the body, which derives no benefit from the cap, and which, if g^ven time, 
may set up or break before the maximum of energy has been delivered 
against the plate. The invention is by no means very recent, wrought iron 
caps having been tried on Palliser projectiles twenty-five years ago with a 
distinct promise of success, but we now appear to have fallen behind the var- 
ious foreign countries in our introduction of caps, in spite of the various pro. 
jectile makers* efforts to urge their use. Messrs. Hadfield, of Sheffield, have 
had some very successful trials, both in this country and abroad, of their 
capped projectiles. 

The trials which have been carried out in this country by the War Depart- 
ment and the Admiralty have not, as a rule, been made public, but it is un- 
derstood that, generally speaking, it has not been proved that any great per- 
forative advantage has been derived for their use when the plates are attacked 
normally, a condition which would comparatively seldom present itself in a 
naval engagement, or the attack of ships from the shore, while in oblique at- 
tack a positive disadvantage has been shown. The latter objection appears 
to have been one that might have been anticipated. As the attack becomes 
more oblique, the more important it is that the point of the projectile should 
bite on the plate, Whereas the interposition of a comparatively soft cap must 
cause a tendency to slip, besides forming more of a cushion to the blow than 
when the plate is directly in front of the point, as in normal attack. 

The efficiency of the cap undoubtedly increases greatly with the velocity. 
Results published in America show that the efficiency in normal attack at 
2500 feet striking velocity is nearly treble that at 1900, the increased perfora- 
tion at the higher velocity being about 30 per cent, as compared with an un- 
capped projectile, whereas at the lower velocity it is only about 12 per cent. 
The recently published results at Eskmeals point to the same conclusion, and 
we venture to think that one reason our country has been slow to adopt 
capped projectiles has been that our trials have been carried out with veloci- 
ties too low to show their advantages, but no doubt the War-office has also 
been influenced by that commendable caution which they always exercise in 
adopting any new mvention before it has been thoroughly tested. Moreover, 
our standard armor-piercing projectile is a shell, the design of which is too 
weak to derive full benefit from the use of the cap, the higher work it is 
thereby called upon to perform tending to break it up more instead of increas- 
ing the perforation. — The Engineer ^ June 27, 1902. 

The Cleland Davis Explosive Shell. 

Following is a description of the improvement in shells invented by Lieu- 
tenant Cleland Davis, U. S. N. It is taken taken from the specification form- 
ing part of Letters Patent No. 687,611, dated November 26, 1901 : 

•' This invention relates to an improved form of explosive shell designed to 
give a maximum strength or perforating power consistent with a maximum 
capacity for an explosive charge. 

*' When the point of the projectile meets the hard elastic face of the armor 
plate, there is an elastic dishing of the hard surface layer, so that the stress 
of impact is transmitted to the tough back, and the resistance of the whole 
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area of depression is concentrated to oppose the advance of the projectile or 
materially reduce its velocity in a short space, and thus cause it to expend its 
energy on itself and break up along its weakest lines. Now the logical torni 
of projectile, so far as jjower of perforation goes, is the solid shot ; but the 
destructive effect of explosive shell is such that conditions demand a projec- 
tile that will carry an explosive charge even at the sacrifice of perforating 
power. I have observed in a large number of experiments against armor 
plate with the present form of projectile that the projectile breaks up by first 
upsetting or bulging in the region of the b<:)urrelet, then giving away along 
longitudinal lines or in ribbon -like strips evenly distributed around the cir- 
cumference of the bourrelet. Disruption along the transverse lines then oc- 
curs, and the tendency to rupture is enhanced by the rotation of the projectile. 
Thus when the point of the projectile enters a plate the head is held fast, 
while the tendency of the body to contmue to rotate often causes it to break 
in rear of the apex of the powder cavity. From all this it would appear that 
the increase of the mass of metal in the walls of the shell causes the upsetting 
or bulging before described, when the velocity of the shell is materially re- 
duced in a short space. 

**The improvement consists, primarily, in so designing the interior or cavity 
of the projectile that its capacity for a bursting charge is increased, and at 
the same time the perforating power is increased by concentrating the weight 
in the line of attack. In other words the moment, and consequently the shear- 
ing tendency, of the metal in the walls of the shell is greatly reduced, and, 
furthermore, greater strength is given to resist the tenclency of the rear end 
of the shell to twist off due to the rotary course when the head of the shell is 
embedded in the plate. The improvement is of especial advantage in cast 
steel explosive shell where a bursting charge of black powder is used and in 
forged-steel shell with a high explosive charge or with a powder or othtr ex- 
plosive that develops a great pressure for a relatively small charge, such as 
picric acid and its derivatives. The interior of the projectile is as free as pos- 
sible from angles, the various connecting surfaces being curved. 

** It is my purpose to cast the shell about a suitable core or cores and to 
machine-finish it in the usual way, or the same may be forged, if preferred. 

" By this construction of shell it will be seen that the front half of the shell, 
where the greatest strength is required, is made very rigid and strong, and 
thus gives greatly increased strength for penetration, and consequently greater 
perforating power. Moreover, the weight may be distributed more in the 
front half of the shell, causing it to fly truer, on the same principle that weight- 
ed arrow-heads are used. Moreover, by having this construction, thinner 
walls can be used and the capacity of the ])owder-chamber is increased for 
the same strength of the metal of the shell. Again, I believe that a better 
quality of manufacture due to the form of the shell may be secured and that 
this form of shell will cause it to break up into a larger number of pieces when 
exploded. 

"The special advantages claimed for this form of shell are increased per- 
forating power for the same weight of shell : increased capacity of the cavity, 
and consequently a larger bursting charge ; combined with greater strength 
or perforating power, improvement in the quality due to its form, which makes 
it more susceptible to treatment from a metallurgical point of view, and im- 
provement as regards disruj)tic)n upon the ignition or detonation of the burst- 
ing charge, whereby the shell will break up in a relatively greater number of 
pieces." 
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There is dangler that in avoiding one difficulty Lieutenant Davis may run 
upon another. Will not the set-back of the shot on impact bulge out the rear 
of the shell so as to break it up if the walls are too thin ? 

—Army and Navy yournal, August 30, 1902. 

Wet Quncotton as the Bursting^ Charge for Shell. 

Naval and military authorities have for years past been, and are still, se- 
riously occupied with the question of high explosives as the bursting charge 
for shell. Wet guncotton is known to be, in its wet state, a perfectly safe, un- 
inflammable, and inert explosive in the absence of a detonating force. It may 
consequently be stored aboard ship, or conveyed and used with land forces, 
without any special precautions, and without the slightest risk from any cause 
whatsoever. It is absolutely under control. It will keep in any climate unim- 
paired for an indefinite period. Wet guncotton is not so locally violent as 
*'lyddite," its disruptive effect and ensuing damage is therefore much gpreater. 
* ♦Lyddite," too, is not employed in shell of a smaller calibre than the 4. 7 -inch 
gun, owing to the uncertainty of its detonation in smaller bodies. Wet gun- 
cotton, on the other hand, may be detonated in small as well as large quanti. 
ties with perfect certainty. The only obstacle to its general use for shell pur- 
poses hitherto has been the circumstance that to ensure complete detonation 
a primer of dry guncotton and a fulminate of mercury detonator have been 
required, and both of these agents are too sensitive to premature ignition by 
friction heat or concussion to permit their employment under the conditions of 
shell-firing at the present day, owing to the high pressures and great veloci- 
ties attained with modern artillery. The combination, however, is still the 
most useful and successful form for torpedo work, and constitutes the latest 
practice method of charging and exploding these submarine **shells*' by all 
navies. 

The means therefore of adapting the wet guncotton successfully for general 
shell work has long been sought, and after many years of experiment and re- 
search, the Ne\v Explosives Co., Ltd., of London and Stowmarket, have at 
last been able to place before the War Office a new safety exploder, the com- 
position of which contiiins neither dry guncotton nor fulminate of mercury, 
but which will detonate wet gim cotton with certainty under the safest condi- 
tions. The composition itself will not detonate under a temperature of 360 
degrees C., and cannot be ignited by friction or shock, but at the same time is 
brought instantaneously into action with an ordinary detonating pellet such 
as is commonly employed in all percussi(m or time fuses of general service to- 
day. The force then exerted will detonate in its turn any charge of wet gun- 
cotton, without leaving any traces of unburnt explosive or residue. The com- 
position is very stable and stands an excellent heat test, and it is not afl'ected 
by any climatic changes, and in cost of manufacture it is less than guncotton. 

Recently some extensive official trials were carried out by the New Explo- 
sives Co., Ltd., at the Ridsdale Range. 

The main bursting charges were made by the Company's new method of 
forming and compressing wet guncotton, whereby it is now possible to pro- 
duce charges of comj^ressed gunpowder in one whole solid block of any di- 
mensions, mechanically true, and of theoretical and uniform density through- 
out. 

With the old method of work certain practical difficulties have prevented the 
direct formation of "sliaped'' blocks such as are recjuired to form the bursting 
charges for shell and for torpedoes, and it has hitherto been the practice to 
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build up such a charge from a number of discs, and to reduce them to the re- 
quired shape and size in the lathe. By the new process such charges can be 
formed in a single block without any subsequent turning or other shaping be. 
ing necessary. 

There is no space wasted as is the case with built-up charges through 
slightly imperfect contact between the individual blocks, and thus, either a 
heavier charge (i. e., about 15 per cent more guncotton) can be got into the 
same space, or less space will be occupied by a charge of given weight. 

The first experiment consisted of firing ten rounds from a 6-pounder quick - 
.tiring gun. The total weight of each shell as fired was 5 lbs. 10^2 ozs.9 the 
weight of the wet guncotton bursting charge being 100 grams and that of the 
explosive in the safety exploder nine grams. 

The shell was fitted with the ordinary Hotchkiss fuse, Mark IV. The tar- 
get was a ^-inch steel plate at a range of about 150 feet. In the rear of this 
were two heavy steel coils, forming a cell seven feet long, backed by a i2.inch 
plate, to confine the fragments, which were afterwards collected, counted and 
weighed. The propellant employed was ordinary government cordite, service 
charge, 7^ ozs. The following table describes the fragmentation of the shell, 
and the chamber pressures and muzzle velocities for each round. 
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The second experiment was the bursting of a 6-inch shell at rest. This was 
done in a closed cell of wrought iron 7 J^ inches thick by 3 feet 6 inches in di- 
ameter by 5 feet deep, weighing 6|^ terns, from which none of the fragments 
could escape, the main object in this instance being to demonstrate that the 
wet guncotton charge and safety exploder would act equally satisfactorily 
without the assistance ol the shock of impact at a short range, and detonate 
as instantaneously and energetically ( i ) as if fired from a gun, and (2) in large 
as well as in small quantities. The results here obtained were also very much 
appreciated by all present. The force of the explosion burst the coil open. 
There were no traces of unconsumed explosive ; the fragments recovered 
numbered 2122 pieces, the largest weighing 10 '/g ounces and the total 65^ 
pounds. 

The shell was an ordinary cast steel one, weighing, fully loaded, as fired, 
119^ pounds. 

The wet guncotton charge weighed 6 pounds 9 ounces, and the explosive 
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composition in the safety exploder 300 grams. The fuse employed was of the 
ordinary service direct-acting pattern, and was fired electrically. 

Before the trials commenced it was convincingly proved that the guncotton 
charges contained the usual amount of moisture, viz., about 18 per cent of 
water, and that there was no dry guncotton or fulminate of mercury employed 
in the composition of the safety exploder, and in view of the very excellent re- 
sults obtained it seems highly propable that guncotton shell charges will be- 
come more generally employed, especially in armor and deck-piercing pro- 
jectiles, for which purposes it appears to possess advantages which cannot be 
claimed for any other high explosives. With a delay action fuse wet guncot- 
ton with this new safety exploder can be fired through the thickest armor 
plate that the new shell itself will penetrate without exploding until it has 
passed through ; this cannot be accomplished with "lyddite" or any other 
known high explosive. — United Service Gazette, 

Krupp Safety Detonating Fuse. 

This invention relates to projectiles for ordnance, such as shells, and is de- 
signed to enable this class of projectile to be transferred from place to place, 
handled, and fired with complete immunity from danger. 

The ordinary shell, the bursting charge of which, as is well known, consists 
of some high-power explosive which is only detonated with difficulty, such as 
picric acid, gun cotton, dynamite, or the like, requires (in order to insure the 
bursting charge being detonated with certainty) a violent agitation to be 
imparted by means of a special igniting charge. For this purpose mercuric 
fulminate is most generally used, but as this compound is itself very easily 
detonated it gives rise to the dangerous possibility of its becoming ignited by 
the shock caused by the discharge of the projectile and so producing the 
bursting of the shell in the barrel of the gun. 

For this reason shells containing an igniting charge of mercuric fulminate 
have to be carried about and handled with extreme caution, and even with 
the most careful handling accidents can not be avoided. 

On this account various attempts have already been made to provide shells 
with other kinds of igniting charges in place of mercuric fulminate ; thus, for 
example, it has been proposed to employ as a substitute for the mercuric ful- 
minate a charge of rapidly burning gunpowder inclosed in a thick but brittle 
tube of cast steel or cast iron surrounded by the bursting charge. 

Experiments therewith show, however, that by means of such an igniting 
charge merely a simple explosion is caused which only breaks the projectile 
into a small number of pieces, but does not detonate the bursting charge and 
therefore does not fulfill the conditions required of such shells. 

According to the present invention, an igniting charge of gunpowder, or a 
niixture of materials which produce in combination a simikir effect to gun. 
powder, is made to detonate the -bursting charge with certainty by forming 
the igniting charge of separate portions inclosed in separate chambers placed 
one behind another. 

In the accompanying drawings figure i shows in longitudinal section one 
example of a shell fitted according to this invention with an igniting charge 
in two parts. Fig. 2 is a second example of the invention in the form of a 
shell shown in longitudinal section with an igniting charge in three parts. 
Fig. 3 shows a shell corresponding to that shown at fig. 2, but with a slight 
modification of the arrangement of the igniting chambers. 
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In all three figures similar parts are designated by the same reference 
letters. 

Referingto fig. i of the drawings the body A of the projectile and the fuse 
B, which is assumed to be a combination fuse, are of ordinary construc- 
tion. Within the body A is placed the bursting charge C, consisting of picric 
acid or the like, and the hollow chamber containing the charge is closed by 
the screw plug V. This latter contains a chamber filled with the igniting 
charge P*, which chamber communicates with the interior of the projectile 
by an ignition port d, and on the side next the fuse B is closed by a screw F, 
provided with an ignition port a. A second and larger charge P' is inclosed 
in a thin, brass tube G, the lid of which, next the igniting charge P', is pro- 
vided with a fire hole, said tube being inclosed in a central recess in the burst- 
ing charge C. 

When the shot is fired, the combination fuse B, whether it be used as a time 
or |>ercussion fuse, explodes the igniting charge P', either at the proper time 
for which the fuse is set or upon the impact of the projectile, as the case may 
be. As this igniting charge P* is tightly inclosed in the screw plug D, it ex- 
plodes with great violence, and thereby causes the immediate explosion of 
the second igniting charge P'*. The explosion of this latter, being itself pro- 
duced by a violent explosion, takes place with increased violence and thereby 
imparts a sufficient exciting effect to the bursting charge to insure its ready 
detonation. 

The shell illustrated in fig. 2, with the exception of its size, and the fuse B. 
which is assumed to be a percussion fuse, differs only from that illustrated at 
fig. I in being provided with three igniting charges P' P* P^ instead of two. 
The charges P^ and P' are inclosed in chambers formed by screwing two 
tubular cases E* and E' into a cylindrical hollow in the screw plug D. The 
third igniting charge P^ is contained in a capsule H, screwed onto the pin // 
of the screw plug D and projecting into a central hollow in the bursting 
charge C. The igniting charge P' communicates with the fire chamber of 
the fuse by the ignition port <z, the charge P* with the charge P* by the igni- 
tion port ^, and the charge P- with the charge P"* by the port c. 

The shell illustrated at fig. 3 cmly differs from that illustrated at fig. 2 in 
that the capsule E^ is prolonged downward into a tube so as to reach down 
into the charge P^. As by this arrangement the two charges P* and P'' are 
concentric with one another and with the bursting charge, the ignition port c 
(shown in fig. 2) may be omitted. 

The method of operation of the two last- described shells corresponds to 
that of the shell shown at fig. 1. 

When the projectile strikes, the fuse B first explodes the charge P", and the 
charges P'^ and P"' then explode in succession and finally cause the detonation 
of the bursting charge C. 

In order to render the action of the igniting charges in all three examples 
of shell described certain, it is important that the first charge P ' be tightly 
inclosed on all sides. For the last charge this is not absohitely necessary. 
For example, the last charge (the one inside the bursting charge) may be in- 
closed in a paper case. The capsule H employed in the forms of shell shown 
in figs. 2 and 3 is of no importance in the working of the igniting charge and 
is only for the purpose of attaching the igniting charge to tlie screw plug and 
keeping all the parts together as a whole and enabling them to be easily 
inserted in the projectile. 

As the materials (gunpowder and the like) employed in the present case as 
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igniting charge can not be exploded by concussion, as is the case with mer- 
curic fulminate, it is obvious that shells as above described may be carried 
about, handled, and fired with perfect safety. 

— Notes on !S,-aval Progress, July, 1902. 

New Smokeless Powder. 

Soon after the commencement of the Boer war it was discovered that the 
British service explosives — cordite and lyddite — were not as satisfactory as 
could be wished. Cordite was found to be eroding the larger field guns and 
naval guns, while lyddite proved to be by no means so formidable as was 
supposed in some quarters, and to be very capricious in its action. With a 
view to still further developing the power of the new service ordnance by way 
of improving the propelling agent, a committee was appointed to carry out 
trials with the object of ascertaining what were the best smokeless propellants 
for use in existing guns of all natures and in existing small arms. The com- 
mittee was to report as to whether or not any modification in the existing 
designs of guns was desirable, with a view to developing to the full the 
power of any propellant which might be proposed. 

One of the first acts of the explosives committee was to draw the attention 
of the manufacturers of propellants and high explosives on the home office 
lists to the work it was proposed to carr>' out. A letter was sent out inviting 
manufacturers to put forward for trial any propellants or high explosives 
which, in their opinion, gave reasonable promise of proving more efficient 
than the existing service article. All trials of explosives would be treated as 
confidential, and the manufacturing departments of the Royal ordnance fac- 
tories would not have access to any powders which might be put forward for 
the purpose of experiment. The explosives committee has now been at work 
for more than a year and a half. Dunng this period it has tested a large 
number of explosive compounds, and has carried out many experiments. The 
result of the committee's deliberations has been that a new service propellant 
has been evolved, which will shortly be introduced into both services. This 
new smokeless powder is known by the name of "Cordite M. D.*' As its name 
implies, it is a modified form of the present service explosive, and it is be- 
lieved by the committee to be a powder better suited for guns than cordite 
itself. 

'^Cordite M. D." is now being manufactured, and if it turns out to be as 
satisfactory as the committee anticipates it will gradually replace cordite as 
the propelling charge, at any rate in the larger field pieces and naval guns. 
'* Cordite M. D." has a nitrocellulose base. Cordite (so named from its cord- 
like appearance) was patented in 1S89 by Sir Frederick Abel and Professor 
Dewar, and was adopted as the service propellant in 1890. Its composition 

is as follows : 

Per cent. 

Nitrojflycerin 58 

Trinitrocellulose. with a small proportion of soluble jfun cotton 37 

Vaseline 5 

The composition of •* Cordite M. D.'' is, of course, an official secret, though 
it will doubtless be found impossible to prevent the ingredients and their 
exact proportions becoming known. Its base, as already stated, is nitrocel- 
lulose, and it is believed to contain a certain percentage, not more than 30, of 
nitroglycerin, but not nearly so hii^ii a i)C'rcentage as cordite. The tempera- 
ture of explosion of cordite is practically double that of nitrocellulose powder, 
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owing to the large amount of nitroglycerin, a substance which on explosion 
generates a high degree of heat. This naturally has a serious effect on the 
bore of the gun. The wear of the bore at the beginning takes the form of 
erosion of very fine lines, which develop as the rounds are continued, com- 
pletely washing away the surface, and enlarging the seat in the gun where 
the shot is rammed home. The pressure is diminished, the energy is reduced, 
the velocity is lowered, shooting becomes erratic, and finally the gun has to 
be sent away to be fitted with a new inner tube. Were it not for its erosive 
effects cordite would be the best propellant in the world. It is cheap, its keep- 
ing qualities are excellent, and it is really smokeless. 

The effect of cordite can be best illustrated by the careful records which 
are kept at Woolwich Arsenal of every gun in the navy and army, a complete 
biography of its manufacture, the number of rounds fired, the effect produced 
on the weapon, and the repairs carried out from time to time. As an instance 
it may be mentioned that a 12-inch 50-ton gun, owing to the deleterious results 
caused by cordite, has its life at an end after about 100 rounds have been 
fired. Then it has to have the inner tube, that which takes the rifling, re- 
placed. 

Official notification of the change in the composition of cordite has been 
made to contractors who supply the Government with ammunition. The 
charges with the improved cordite for the various service weapons will be as 
follows : 4.7-inch quick-firing gun, 5 pounds 7 ounces ; 12-pounder quick-firing 
gun, I pound 10 ounces ; 6-pounder, 7 J ounces ; 3-pounder, 6f ounces, and the 
0.303 service rifle, 30 grains. 

It is stated that ** Cordite M. D.'' is not satisfactory to the British naval 
authorities and has not been generally adopted for naval guns, but is being 
adapted to only one, probably the 6- inch. The full advantages of the pure 
nitrocellulose powders are doubtlessly recognized by the British naval author- 
ities, but the small chambers of the British g^ns, already in service, preclude 
the advantageous employment of powders containing no nitroglycerin. 

EXPLOSIVES OF FOREir.N POWKRS. 

"Cordite M. D.*' will probably be found dearer and bulkier than cordite, 
but its freedom from erosive effects will make it the more valuable powder of 
the two. An expert recently said : ** Nitrocellulose powder has the great 
advantage of being capable of producing in modem artillery the highest pos- 
sible ballistics with the least possible amount of wear to the gun." This 
accounts for the fact that Russia, France and Germany have all adopted some 
form or other of nitrocellulose powder. The French service powder, known 
as "Blanche Nouvelle" or **B. N., ' consists of nitrocellulose, partly gelatinized 
and mixed with tannin, barium, and potasssium nitrates. Germany has now 
adopted a nitrocellulose powder, though until lately she used a form of nitro- 
glycerin explosive. — Notes on Xaval Proj^ress^ J^Jy'i i9«2. 

Premature Explosions in Quick -Firing Guns. 

The serious accidents which. have repeatedly occured during the last couple 
of years in England, France, Russia and Sweden from premature explosions 
in quick-firing guns of larger calibers necessitate reliable explanation 
as to their cause and thorough research of means for their prevention. It is 
urgent that this should be done at once, because such accidents will evident- 
ly occur more frequently when the guns become worn by long service. Full 
light should be thrown upon all surrounding circumstances, without too much 
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consideration for the feelings of contractors, and without giving too much 
weight to the question of cost of changing the present systems in case these 
should be found faulty. If due explanation of the faults and of the means by 
which they can be corrected is too long deferred, the change ultimately will 
become more expensive, the greater the number of guns of unsafe types that 
are meanwhile acquired, with the risk, of incalculable importance, that the 
gunners may become afraid of their own weapons. 

The first step towards increased rapidity of fire was the adoption of breech- 
loading guns in lieu of the old muzzle-loaders. Many countries started with 
their own construction of breech mechanisms, but since the PYench breech 
screw, with interupted threads and with De Bange's gas-check, proved super- 
ior to Krupp's wedge, to which l)e Range's system could not be applied, 
most countries have, like England, adopted the French type for ordinary 
breech-loading guns of calibers from 3-inch upwards. Next to the mitrail- 
leuses, or machine guns, real quick-tiring was first carried out in smaller 
single-barrel guns up to the O-pdr., and the constructors of such guns gained 
the special detail experience of all the precautions which were found imper- 
ative for the stifety of quick-firing guns using metal cartridges carrying their 
own means of ignition. For such smaller guns no trouble has therefore arisen 
from the use of metal cartridge cases, but when the necessity made itself felt 
to increase the rapidity of fire also of larger guns the difficulties commenced, 
several countries having tried to retain the interrupted screw in order to save 
expense, while inserting into it new firing arrangements and other modifica- 
tions expected to suit quick-firing with metal cases. 

This led to repeated accidents, and this system soon proved itself unsafe 
and unsuitable for quick-firing, when the powder charges were put into metal 
cases, and for the following reasons: 

(a) The breech screw, on being pushed home with considerable force, 
strikes the base of the cartridge case so hard that the primer can be ignited 
by vibration; it has been proved that when a blow strikes the base at certain 
distances outside the primer the wave of vibration is almost sure to ignite 
certain types of primers. 

(b) The firing pin in the center of the breech screw is always in line with 
the primer in the cartridge case, when the breech screw is pushed home; if 
the firing pin is fixed with its point outside the face of the breech screw (in 
case the finng pin is broken or held in that position by powder, dirt, or from 
other causes), the primer is struck and ignited by the protruding firing pin, 
before the breech can be siifely closed by turning the screw into the threads 
of the gun. 

(c) Recent official trials have proved that if the firing pin is not thus fixed, 
but rests free in its groove with the point protruding, the primer is nearly 
always ignited by the inertia of the firing pin, held forward by the initial 
pressure of its spring, when the breech screw is pushed home with force 
against a cartridge case fully inserted into the chamber. The firing pin can 
often be inadvertently k'ft in this position, if it has slipped off the trigger 
comb; when certain parts of the mechanism may be broken; when the spring 
may accidentally not have been armed, etc. 

(d) It may be said that accidents of this kind do not often happen, but they 
are sure to become more frecjuent when the guns become worn, and there 
api)ears to be no justification for continuing to make or purchase guns of a 
system which almost seems to invite accidents. 



J 
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(e) Electric ignition for quick-firing guns with interrupted screw does not 
diminish the risk, because the contacts are also in line before the breech is 
closed, so that failure of electric action will cause ignition and premature ex- 
plosion. 

(f) In case of ruptured cartridge cases or pierced caps the interrupted 
screw does not allow of sufficient space for the escape of powder gases. 

(g) Whenever premature explosions do occur before the bfeech is safely 
closed the accident becomes more disastrous, because the breech screw is 
held only by its hinge, and all the parts of the mechanism are projected out 
of the gun like so many projectiles. 

(h) The inconvenience already experienced inordinary breech-loadingguns 
of this system of opening the breech by swinging the mechanism outside of 
the gun becomes still more serious with quick-firing; when the vessel rolls the 
breech screw is apt to swing to and fro like a banging door, with much risk of 
jamming the hands of the gunners. 

For larger guns, above 6-inch caliber, metal cases may, perhaps, become 
too costly and quick-firing, at any rate, difficult. In such guns the De Bange 
ga.s- check gives much satisfaction and the risk of premature explosions can be 
minimized by introducing into the mechanism means of manifold .safety, 
which with ordinary rapidity of firing there would be plenty of time for oper- 
ating. 

The most important question for the moment is how to make quick-firing 
safe in medium-sized guns, calibers from 3-inch to 6-inch. Pending definite 
decision upon this question, it has been suggested as a necessity to reduce 
the rapidity of tiring by instructing the gunners to avoid all quick and violent 
movements; this seems to be anunreliable makeshift, as such instruction will 
soon be forgotten when the gunners are exposed to the enemy's fire. It has 
also been proposed to use the De Bange breech without metal cases, but this 
makes any attempts at real quick-firing quite futile and gives rise to other 
serious disiid vantages. There will always be the danger of burning particles 
left in the chamber, unless it is carefully sponged out after each shot. 

The accident on board the Mars^ where metal cases were not used and 
igfnition w^as effected by electricity, shows the danger of the silk bag, in 
which the powder charge was enclosed, being insufficiently ignited and 
left smouldering, until it flamed up on the access of air when the breech was 
opened. When a metal case is not used it is more difficult, and tiikes longer 
time, to ascertain that the projectile is fully home, failing which the erosion 
becomes greater, and it is possible that a shell with double-acting fuse may 
explode in the bore of the gun. The metal case is of considerable assistance 
for pu.shing home the projectile, and prevents the breech from being fully 
closed unless the projectile fully bears against the rifling. The powder 
cannot be so well protected in other ways as in metal cases, and upon 
thorough investigation of the entire question it will probably be admitted 
that the use of metal cartridge cases is, perhaps, the most important part of a 
really effective quick-firing system. 

Many attempts have been made in recent years to solve the problem, and 
it is of interest that, while France was the first country in which theDe Bange 
gas-check was used, that country seems again to be first in adopting into its 
army as well as its navy the apparently safest breech mechanism for quick- 
firing guns with metal cases, the excentcr screw breech mechanism which 
has been adopted for the new French (juick-firing field gun, and which— like 
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De Bange's breech — will probably soon come into general use in most 

countries. 
The leading features of the system are said to be the following: 
(i) The breech block is not pushed forward against the cartridge case, 

which is wedged into its proper position by the sloping surface of the excen- 

ter screw, thus removing the risk of premature explosion by vibration during 

the loading operation. 

(2) The firing pin can never, even accidentally, be brought into line or into 
contact with the primer until after the breech is so far closed that no accident 
can occur from the firing pin accidentally striking the primer, or when fired 
electrically, from faulty electric action. . 

(3) There is consequently no necessity in the firing mechanism for any 
safety gear, which might be apt to get out of order or inadvertently become, 
inactive. 

(4) No risk is incurred from using metal cartridge cases carrying their own 
means of ignition if the primer is covered by a safety slip, which is removed 
only at the time of loading, or if the primer is inserted into the case after this 
is brought to the gun from the ammunition magazine. 

(5) The powder charge is thus fully protected. 

(6) As the breech cannot be closed until the projectile is pushed home by 
the metal case, the erosion will be the smallest possible, as well as the risk of 
explosion of shells in the bore of the gun. 

(7) In case of a ruptured cartridge case, the powder gases are free to pass 
out through the open space, into which the breech-block is turned when the 
breech is opened. 

(8) The excentric breech block always remains in the breech with as large a 
bearing surface for the threads when the breech is open as when closed; in 
the improbable case of premature explosion, the only piece that can be pro- 
jected to the rear is thus the base of the metal case. 

(9) The mechanism occupies no more space when open than when closed 
and there is no inconvenience for the gunners in a sea way. 

(10) The excenter screw is used for several calibers, from that of field guns 
up to 5-incl3 and 6-inch. 

The cost of metal cartridge cases over and above that of other means of 
protecting the powder charges, in the magazine and when carrying them up 
to the guns, is not of such great importance as has sometimes been said, be- 
cause old cases would mostly be used for gun practi.se in time of peace. At 
any rate, metal cases are better means of obturation than even De Bange's 
gas-check. Perhaps the best argument in favor of mechanisms in which the 
cartridge cases are not subjected to blows and the firing pin is not brought 
into line with the primer until after the breech is closed, is the fact that while 
other coimtries are hesitating to use metal cases with the interrupted screw, 
Germany is said to contemplate the adoption of such cases for even larger cal- 
iber than 6-inch with Krupp's old wedge mechanism, which offers these two 
advantages, though in other respects not free from drawbacks. 

If upon thorough investigation the above statement of the principal features 
of the excenter screw mechanism proves correct, that gun may be said to 
offer the greatest security against accidents, as its safety depends entirely 
upon the construction of its mechanism and is independant of any breakage 
of its parts, and of any failure of the gunners to follow instructions; or in 
other words, that the gunners cannot inadvertently make it dangerous for 
those who serve it. — Army and Navy Gazette^ August 8, 1902. 
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The Use of Shields in Field Artillery. 

We extract the following notes on this subject from an article published in 
Militaert Girts* 

Field artillery should endeavor to take position as rapidly as possible and 
at the same time keep concealed from the view of the enemy. In order to 
come up without being seen, it will often be necessary to make detours and 
then bring up the pieces by hand. This requires much time. Hence it very 
often results that the two conditions, **to come into action rapidly, and to be 
hidden from view,'' conflict one with the other. 

It is for this reason that some Powers have considered making use of shields 
that would afford protection to the cannoneers. During the late war, the Eng- 
lish made use of shields that stopped 15 g^m. bullets having a velocity of 600 
m. ; they were fixed to the carriage and could be raised or lowered at pleasure. 
Raised, they covered during the march the cannoneers seated on the limber; 
lowered, they protected the gunners and the breech mechanism of the piece. 

These shields were made at the Krupp works. They are of steel, are 5 mm. 
in thickness, weigh 38 kilogr. per square metre and resist bullets of modem 
small -arms. 

According to the author of the article, the shields offered more disadvan- 
tages than advantages in their use. They notably increased the weight of 
the material. If it is desired that the weight of the shield shall not exceed 60 
kilogr., it should have relatively small dimensions, and would then g^ve pro- 
tection to only two men and that only from front fire. Moreover, the shields 
are distinctly visible at long distances. 

The author concludes that the use of shields cannot be altogether advocat- 
ed, and that field artillery cannot more efficaciously protect itself from the 
enemy's fire than by making judicious use of the terrain, 

— Revue de PArmee Beige, May- June, 1902. 

Experiments with Shields on Field Guns. 

The introduction of shields for the protection of men serving field pieces 
has, as might have been expected, been quickly followed by a counter move 
to restore to guns their offensive power. In Germany both Ehrhardt (Rhein. 
Metallwarenfabrik) and Krupp have an exhibit in the Dtisseldorf Exposition 
by which they show how the protection offered by shields has been made of 
no value. 

There are two entirely different ways: Ehrhardt, by the introduction of a 
light 5 cm. R. F. g^n with explosive shell and by doing away with shrapnel 
the effect of which is shown to be insufficient,* Krupp, by perfecting the ef- 
fectiveness of shrapnel. To this end, the shrapnel are filled with steel bullets 
in place of the mixed balls hitherto employed. While in the pavilion of the 
Rhein. Metallwarenfabrik such a 5 cm. field gun is exhibited, in the Krupp 
exhibit there are displayed several gun shields which have been subjected to 
the fire of the recent specially manufactured shrapnel with steel bullets. 

We are able to give the following information as regards these firing trials 
that took place last June. 



* In General v. Reichenau's Brgfanzung su Einflussder Schilde, etc., (see Book Reviews 
in this number) the results of complete firing tests of armored shields by the 5 cm. g^un with 
explosive shell are given in detail, but always under the supposition that shrapnel is and 
will remain ineffective. 

Journal 6. 
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The target was a field battery drawn up in the French manner (each jfuo 
and caissun close beside each other, bi>th with shields*). It wus tired at by a 
7.5 cm. R. F, field gun. Projectile: shrapnel, weighing 6 kg., filled with steel 
bullets, lugrm. Muzile velocity: 500 m. ; range: 3,500 m. Results : of So bul- 
lets which hit the shields, O3, — 79 per cent., went completely through; of the 
cannoneers placed bttaind the shields (S standing and 8 sitting dummies rep- 
resenting gunners etc.) 13, = 81 per cent., were hit by a total of ba bullets; of 
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76 bullets which struck the shields of the caissons, 13, = 17 per cent., went 
completely through, and of the 12 figures behind Ihtm (kneeling dummy can- 
noneers) g were hit (75 per cent.) by t4 bulletf. Eleven shrapnel were then 
fired at the four carriajjes alone, with their shields. Of 55 bullets which struck 
30 = 55 per cent, went completely through. In this way has Krupp proved 
that defensive shields arc not safe against perfected shrapnel (iret, and that 

 la SibU mud Eiiea. in which this account is also given, it is stated that Ihsse stiielda 
were of chromium nickel steel, , mm. thick.— Ed. 

t The iire against shields at a range nl 1,000 m, with shrapnel which were flUed with 
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in the artillery combat their value is illusory. Without doubt the means by 
which Krupp proposes to overcome the advantages of shields is by far sim- 
pler than the other; for in the tirst case only a new shrapnel is required while 
in the latter an entirely new gun is necessary. 

—Die Unischau^ September 27, 1902. 

Lieut. -General Rohne, writing to the Neuste Nachrichten on the subject of 
protective shields for artillery, says: "The successes achieved by the Krupp 
factory with its shrapnels containing steel bullets against the protecting 
shields of field pieces seem to have created the impression that the protective 
value of the shields was thereby rendered illusory, and the shields, conse- 
quently, superfluous. This, however, is a very superficial judgment, which 
fails to take into account the special circumstances under which the favorable 
effect was produced. The shields, it must be explained, were only pierced 
when projectiles exploded in the comparative neighborhood of the object 
aimed at.* At a distance beyond So metres the explosion does no more than 
impart sufficient power to the bullets to penetrate through the shields, whilst 
the effect of a shrapnel shot against unprotected trf)ops may still be called a 
good one when the place of explosion lies 150 metres in front of the objects 
aimed at, and bullets from shrapnels may disable troops even at an exploding 
distance of 250 metres and beyond. A great number of shots which, if fired 
against unprotected artillery, would prove effective, will fail to do any harm 
to field pieces protected by shields. At the trials mentioned, when all condi- 
tions were in favor of a successful result, nearlv half of all the hits ricochetted 
from the shields without making any impression on them. How much 
greater will be the protection in warfare when such favorable conditions are 
never to be expected. There is another circumstance which must not be 
overlooked. Steel, as everybody knows, is specifically lighter than hard lead 
the material of which the present shrapnel bullets are manufactured. Steel 
bullets are, therefore, bigger than hard lead bullets of the same weight. A 
shrapnel of equal dimensions cannot in its interior contain as many steel 
bullets as lead bullets. Other conditions being equal, less hits will, therefore, 
be scored with steel bullets than with the present shrapnels. If, therefore, an 
adversary, m order to get projectiles piercing the shields, adopts other 
shrapnels than those now in use, the efficacy of his projectiles against all 
bodies of troops will be diminished. In this way the shields will benefit not 
only our artillery, but also our other troops. Instead of 300 lead bullets, the 
shrapnels of our opponent would contain only 260 to 170 steel bullets; and in 
the same proportion the hits scored by the enemy would be diminished —that 
is to say, the effect on unprotected troops would be increased by 10 to 12 
per cent'' Army and Navy Gazette, October 11, 1902. 

AUTOMOBILES. 

Military Automobiles. 
Report of the War Office Committee^ England. 
The official report of the motor trials made before the War Office Committee 
in the course of its investigations upon the suitability of automobile vehicles 
for military service is a most interesting document in view of the recommen- 
dations contained therein, these, of course, being lacking in any previous dis- 
cussion. 



• The 8hrapnel, in the trials referred to, had, on an average, a point of burst of 65 metres. 

Ed. 
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It will be remembered that the requirements limited the trials to vehicles 
capable of hauling loads of 5 tons net, of which 3 tons was to be carried on 
the lorry itself, and 2 tons on a trailer, the fuel and water being additional. 
But five vehicles actually took part in the trials, four of these being propelled 
by steam, and one only bv an internal combustion motor, this latter being 
entered by Milnes & Co., and equipped with a Daimler motor. Although all 
the various vehicles were installed at one time or another during the trials, 
this was only to be expected in view of the difficult ground and the severity 
of the tests. Since it was the intention of the committee to find out just which 
conditions were likely to interfere with the working of motor lorries in cross- 
c*ountry work the trials were arranged with tliat end in view. 

The final report, some extracts from which are appended, brings out some 
interesting features. In the first place, although the steam vehicles did the 
best work in the trials, it is seen that the internal combustion motor appealed 
to the military experience of the judges very strongly, the independence of 
water supply, and the high fuel economy, being considered most valuable 
points. At the same time the use of highly inflammable fuels, such as gaso- 
line, or petrol, is held to be out of the question, and heavy oil alone can be 
considered. This conclusion may lead to the development of an engine along 
the lines of the Diesel motor, since we understand that Herr Diesel has al- 
ready equipped an automobile with his motor, and its capability of burning 
anything in the line of heavy liquid fuel should render it especially suitable 
for the exigencies of military service. 

Another most important point in the report is the emphasis which it lays 
upon the demonstration of the fact that the existing road regulations are un- 
necessary for properly constructed vehicles. This may have a most important 
influence upon the general design of motor lorries for all kinds of service, and 
is most encouraging. 

The following extracts from the official report will be of interest : 

**The trials have shown that these steam lorries are good and serviceable 
machines suitable for present supply, and likely to be of good advantage to 
the transport service in countries where fuel and water in sufficient quantity 
is available. The committee, however, desire to call attention to the great 
possibilities for military purposes of the internal combustion lorry burning 
heavy oil, as shown by the small fuel consumption and practical independence 
of water of the one which was tried, belonging to George F. Milnes and Com- 
pany, Limited. The committee strongly recommends that steps to develop 
such lorries be proceeded with. 

"Compared with horse-draught, these trials have shown that self-propelled 
lorries can transport five tons of stores at about six miles an hour over very 
considerable distances on hilly, average English roads under winter conditions. 
The load transported by each single lorry (five tons), if carried in horse- 
wagons of service pattern would overload three G. S. wagons, requiring twelve 
draught horses, besides riding horses, whose pace would not ordinarily exceed 
three miles an hour. Moreover, the marching of 197 miles in six consecutive 
days over hilly roads would not have been accomplished by horses even at 
that speed without the assistance of spare horses. 

**The committee are of the opinion that it has been dem<mstrated that 
mechanical transport of this nature has many advantages, and that it is well 
worth a much more extended trial. 

"Regarding the type of lorr>', the experience gained at these trials has 
caused the committee to somewhat modify their origmal views. On more 
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than one occasion the disadvantage of the trailer in preventing the lorry from 
moving freely backwards when required was clearly noticeable. On the 
whole the committee consider that a lorry drawing a single wagon, while 
having the disadvantages accruing from the use of a trailer, does not obtain, 
owing to there being only one of these vehicles, the full advantages which 
should belong to the system, and they consider that for handy and rapid work 
of distribution among troops and near the front of an army a lorry without 
trailer is preferable. At the same time they consider that for the heavier 
work of moving stores in large quantities to the depots a powerful tractor, 
drawing a train of wagons behind it will be found most suitable. 

"The committee therefore recommend that they be empowered to take 
steps to obtain for trial a lorry or lorries on the following lines : 

"To carry three tons, driven by an internal combustion engine burning 
heavy oil only ; weight as light as consistent with due adhesion ; wheels large 
and broad, and fitted with a means for rapidly applying numerous 'spuds' for 
use on boggy ground. Speed up to eight miles an hour ; large platform area. 

"Finally, the committee beg to call special attention to the demonstration 
afforded by these trials of the entire harmlessness to roads of vehicles consid. 
erably exceeding in weight and road-speed the limits allowed by the present 
regulations on the subject, and also fitted with wheels to which road strips 
have been fixed, so long as these wheels are of large diameter and have tyres 
of considerable width. It has now been proved that the existing regulations 
are unnecessarily restrictive, whilst they stand in the way of the development 
of a most important method of transport and branch of industry.*' 

— Engineering Magazine^ November, 1902. 

DRILL REGULATIONS, MANEUVERS AND PRACTICE. 

Notes on British Naval Target Practice. 

Much greater interest in good shooting is shown in the British navy. 'Ad- 
mirable records have been made by the Terrible and the Barfleur in China, 
while in the Mediterranean other ships have accomplished excellent results. 

Good practice is now being made at ranges never before considered, at any 
rate for real fighting, and evidently, if even 10 per cent of hits can be made 
at 5,000 yards and 5 per cent at 7,000 yards, it would be worth while, to open 
fire at the latter range, and possibly at the opening of an engagement. 

The conditions of prize firing vary according to the nature of the guns. 
The 12-inch and 9.2-inch guns fire for six minutes only (the vessel steaming 
at 8 knots), at a range varying from 1,400 yards to 2,000 yards, and at a target 
of 15 feet height, 20 feet top, and 50 feet bottom, the whole giving an area of 
525 square feet. The 6-inch quick-firing guns fire for two minutes (the vessel 
steaming at 12 knots), and at a range varying from 1,400 yards to 1,600 yards, 
at a target giving an area of 300 square feet. It will thus be seen that the 
heavy guns fire at longer range than the quick-firing, but their target is larger 
and the speed slower. On the other hand, as their rate of fire is slower, the 
distance varies more with the big guns than with the quick-firers. The func- 
tion of the heavy guns is essentially to pierce the armor which stops the quick- 
firer's projectile, hence practice with the former is mainly judged by the num- 
ber of hits, whereas the capabilities of the quick-firer are estimated by the 
w^eight of metal hitting. 

Again, the efficiency of either type of gun depends upon the rapidity with 
which it cun hit. Consequently, rapidity of fire must, or should, conduce to 
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more hits, as there is less time for the distance to change between the rounds. 
Indifferent gunnery has invariably been ascribed to lack of practice by the gun- 
ners, and to improve this state of affairs one well-known naval officer has long 
devoted himself to perfecting a system of his own for training men to aim ac- 
curately. The system includes a '^dotting machine'' for training the pointer 
to keep the sights always on the object, independently of the rolling of the 
ship, and an extemporized loadmg apparatus, with which daily exercise is to 
be carried out. 

The fact that Captain Scott's nietht>ds of training are being followed in 
other ships indicates that greater interest is now taken in aiming practice 
with heavy guns. 

Notwithstanding the fact that the year 1901 gave some remarkable records 
of target practice in the British navy, the average record of this service for 
1901 is little better than that for i8t>9 and 1900, the improvement being con- 
fined to exceptional shooting on the part of a few crack ships. 



THK TKRKIBLK'S I.ATKST rRAlTirK. 

The Terrible established the record last year at the annual prize tiring with 
heavy guns (6-inch) by making a percentage of 77. This score was 20 per 
cent higher than the next best ship's performance in the British navy, and 
has now been beaten with a percentage of 80 for 6- inch gims, this being equi- 
valent to the Scy lid's record with 4.7 guns. 

In 1900 the score was so large that many pardonably doubted the accuracy 
of the figures, owing to the great difference between them and those next in 
point of merit. But in order to obviate all suspicion regarding the results ob- 
tained on this occasion the time and marking of each gun were taken by sev- 
eral independent observers, in addition to the umpires. The regulations state 
that two umpires from another ship are to witness prize firing; the Terrible 
had five. 

Analysis of Firing, 

6-rNt'H Gi'Ns (12). 



Percent- 
agre. 

100 

85.7 
90.6 

88.3 

87 

d5.7 
87.6 

85.7 
82.6 



Guns as fired. 


Rounds. 


Hits. 


No. I 

2 

3 

4 

5 


10 
II 
II 
II 
II 

9 
10 

13 
12 

9 
II 
10 

128 


10 

8 
II 

9 

9 

7 

10 

8 

9 
6 

6 
9 

102 
80 


6 


7 

8 • 


9 

10 

II 

12 


Totals 


Last year, i9(X) 


104 



79.5 

78.8 

79.6 
79.6 



76.8 



Remarks.— Duration of each run 2 minutes; speed of ship 12 knots; number of rounds 
per minute average 5.3; number of hits per minute averajfe 4.2; ten men made possibles 
(each gun being fired by the Nos. i and 2, i.e., one minute each man), one man making 8 
rounds 8 hits in his minute ; weight of gun 7 tons : weight of projectile xoo pounds. 
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Analysis of /7r/»^.— Continued. 

g.2-INCH GUNS (2). 





Rounds. 

10 
12 

22 


Hits. 

5 
9 

14 
9 


Percent- 
age. 


F barbette 

A barbette 


50 
63.6 


Totals 


64 


Last year, 1900 


15 


60 



Remarks.— Duration of run 6 minutes ; number of rounds per minute i.xo ; number of hits 
per minute i.i ; weight of gun 25 tons ; weight of projectile 380 pounds. 

In the fleet the average hits per gun per minute with 6-inch quick-firing guns )fl i.x. The 
Terrible made as much as this with g.a-inch guns, and four times the number with her 6-inch 
guns. 

The targets depicted in the accompanying illustrations of the Terrible^s 
latest practice were of strict service dimensions, but two masts were fitted 
instead of three. The canvas was triced out from each comer, and no spread, 
ers were used. The weather was fine throughout. 

Petty Officer Grounds, who had always made a high score with the **dotter,'* 
and whose gun's crew was among the best at loading drills made the maximum 
.score with 8 rounds, 8 hits inside the minute. Petty Officers Taylor and 
Kewell scored 9 hits out of 12 from the after 9.2-inch gun. 

The shooting and loading of the after 9.2-inch gun is worthy of notice. In 
six minutes this gun fired 12 rounds and hit the target 9 times, which is 1.5 
hits per minute. This is more than the fleet average for 6-inch quick-firing 
guns. As it was anticipated that the firing would be more rapid than that 
generally accepted for 6-inch guns, and in order to avoid question regarding 
the results obtained on this occasion (for the shooting of the Scylla in 1899 *^nd 
that of the Terrible in 1900 were barely credited in the British service), the 
time and marking of each gun were taken, as stated, by several independent 
observers in addition to the five umpires, though the regulations state that 
two umpires from another ship are all that are necessary to witness prize 
firing. — Notes on Naval Progress^ July, 1902. 

Interesting Russian Target Practice with Dummies. 

A company of infantr>' and a battery of artillery were each dupHcated by 
dummy figures, so arranged that each dummy would fall over when struck by 

a bullet. 

The infantry company fired at the dummy battery, and the battery fired at 
the dummy infantry company. When a dummy fell over a man was at once 
withdrawn from the corresponding live company. 

A series of firings were carried out, one at 2,000 and the other at 800 yards. 
At the longer range the fire was maintained for three minutes, the company 
losing 84 and the battery 9 men. At the shorter range the fire was continued 
for two minutes, the company losing 88 men, the battery 15. 

It is to be borne in mind in comparing these results that the usual propor- 
tion of artillery to rifles in the army (British) is 4 guns to 1,000 rifles, while in 
this practice there were 6 guns to (;o rifles. 

Other experiments have been carried out with a view to obtaining more in- 
formation than has been hitherto available as to the effect which may be ex- 
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pected to be produced by musketry fire upon floating targets, as, for instance, 
upon boats carrying troops for disembarkation. The principal lesson learned 
from the exercise would seem to have been that judging the distance of a tar- 
get and obtaining the correct range is far more difficult at sea than on land. 
Where the distance does not exceed i,ooo yards and the sea is smooth it is pos- 
sible to observe where the bullets strike the water, even when the strength of 
the firing party is not large, and so correct the elevation, but where these con- 
ditions do not exist the determination of the range is not so easy. 

The experiments near Odessa were divided into three series. In the first, 
the fire was directed against targets moving parallel to the shore ; in the 
second, against targets approaching the shore, the firing party in both cases 
being naturally on shore ; while in the third the fire was delivered by men on 
board ships against a target under three conditions — namely, (a) both ship 
and target being stationary, (b) the ship being stationary and the target mov- 
ing, and (c) both ship and target being in motion. 

In the first series of experiments, against a target moving parallel to the 
shore, the mark was a boat, such as would be used for disembarking troops, 
filled with dummies representing armed men. This was towed by a steamer 
across the range, and as a uniform distance from the shore was not maintain- 
ed, the number of hits obtained, considering the size and conspicuousness of 
the target, was comparatively few. 

In the trials against the approaching mark the same target was used, but it 
was now attached to a cable 2,000 yards in length, the other end of which was 
brought ashore and made fast to a carriage to which four horses were attached. 
These being driven inland, the boat was drawn toward the shore at the rate 
of about 117 yards per minute, or 4 miles per hour, and fire was kept up on it, 
by volleys, until it arrived within 700 yards of the firing party. The result 
obtained in this case was better than the preceding, 38 per cent of the bullets 
taking effect. According to the Russian authorities, the experiments have 
shown the necessity of more extended practice of the troops, who may be 
called upon to oppose an attempted disembarkation, in firing under the con- 
ditions in which they would then find themselves. 

-^Unitid Service Gazette, 

Rate of Fire. 

The following summary of best results with heavy and quick-firing guns in 
the British service is given : 

Best results with heavy gutis, 
[Target, 15 feet high ; area, 525 square feet ; range, 1,400-2,000 yards ; speed, 8 knots.] 



Ship. 



puns I her 
, firing , ^*^^- 



Firing 

time 

each 

gun. 



Total 
shots 
fired. 



HiU. 



Hits, 
per 
cent- 



Per gun per 
minute. 



Rounds. ; Hits. 



Ocean 4 

Mars 4 

Barfleur 4 

Terrible I 2 



Inches. 

12 
12 
10 
9.2 



Minutfs. 

6 
6 
6 
6 



I 



26 
26 

47 
22 



15 
II 
23 

14 



57.9 
42.0 

I 49.0 

, 63.6 



1.08 
1.08 

1.96 
1.83 



0.6 
.46 

•9 
i.x6 
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Best results with quick-firing guns. 
[Target, 15 feet high ; area, 300 square feet; range, 1,400-1,600 yards ; speed, xa knots.] 



Ship. 



Number 

funs 
ring. 



Firing 
time 
each 
gun. 



Terrible ! 12 

Ocean 12 

Mars 12 

Barfleur 10 




Per jf un per 



Total 
shots 
fired. 


Hits. 


Hits. 

per 

cent. 


minute. 
Rounds. Hits. 


\ 

128 
115 

112 , 


102 

64 
62 


80 

: 55 


5.33 
4.80 

467 


4.25 
2.67 
2.58 


159 


114 


71-7 


7.95 


5.7 



In prize firing, during which the foregoing records were made, the practice 
commenced with the guns loaded. In order to get a more accurate estimate 
of the rapidity of fire, the time limits in each case above should be increased 
by the time required to load the gun at the beginning, or the number of shots 
should be reduced by one and the firing time in the fourth column above re- 
duced by the actual time necessary to fire — i. e., to discharge the first shot. 
This would reduce the rounds per minute to the basis of an empty gun at the 
command "Commence firing.*' To be consistent and give credit where due, 
a gun loaded and ready to fire at the instant '* Cease firing'* sounded should be 
credited with a reduction in time by the elapsed time from the instant of fir- 
ing the last shot to "Cease firing." 

Brassey (1902) says : **A fair way of assessing the rate of fire is to take 
away one round from the total of each gun and deduct from the time for the 
gun, half the average time between two rounds, to allow for waste at the end.'* 

The following table of rate of fire is given as being of interest : 



Ship. 



Caliber 



Inch. 



Misaka 12 

Do 12 

Formidable 12 

Irresistible 12 

v^ressy.. ...... .«••••. 9»* 

Experimental gunboat 9.2 

Aboukir 9.2 

9.2 

7.5 



I 



Sutlej 

Vickers's experimental range.. 



Num- 
ber 
guns. 



a2 
b\ 

C2 

C2 

{d) 
{d) 



Number 


Elap- 


Time 


rounds. 


sed 


one 


fired 


time. 


shot. 




M. s. 


Sees. 


4 
3 




40 

48 


2 23 


10 


4 56 


60 


10 


4 46 


57 


5 


I 40 


20 


5 


I 30 


16 


5 


t 25 


15 


5 


I 40 


20 


5 


37 


7i 



Rate fire, 

shots per 

minute. 



1.5 

1.2 
I.O 
I.O 
3.0 

3.7 
4.0 

3.0 

8.1 



a After turret. Guns not trained on target; fired for rapidity only. Average time from 
command " Load. *' 

b Forward turret. Using one gun only, and starting with the gun empty and breech 
closed, just as it would be after having fired a shot, the ammunition being supplied under 
strictly service conditions, three rounds were fired at a target at a distance of 1,800 yards 
in 143 seconds. This gives an averai;e of forty-eight seconds per round, and excellent as is 
the result it is only fair to add that it included delays amounting in the aggregate to no less 
than forty-six seconds. These delays were due in the first place to the hydraulic rammers 
being locked, a circumstance which was not noticed until after the trials had commenced ; 
and in the second place to the fact that the captain of the turret temporarily lost sight of 
the target, owing to the approaching darkness (the hour of the trials was about 4.45 p. m., 
January 30.) If the lost period be eliminated it will be seen that the total time of loading 
and firing three rounds was only ninety-seven seconds, or an average of 33.13 seconds per 
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round. The first shot lifted the targ^et out of the water. The second was from xo to ao yards 
over, the third lo to the left and ao over. The tar^ret was composed of three small buoys 
with redfla^s on the staves. Hitherto, one aimed round per minute has been considered 
as an excellent result from a la-inch gnn. 

c Guns fired alternately ; both guns empty at start. 

d Service conditions. From data K^ven. assumed to be from one gun fired as rapidly as 
possible. 

« Same as id). Fired easily three rounds per minute. 

/ Fired at Vickers' experimental range. Gun loaded at commencement of time limit. 
Stationary platform for mount. The rate of fire of this gun is said to be much accelerated 
by the convenience of the loading tray fitted to the gun. 

The following tables note some velocities and pressures of recent date : 



Gun. 


Weight 


Charge. 

l^s. 

34 

34 
29.6 

80 


1 

Projec- 
tile. 


: 

Muzxle 

^f{^- Pressure 

1 ' 

Fool- Tons /in- 
sees. sg. tn. 

2,844 ; 17.9 
2,922 17.2 
2. 022 


Energy. 

Ft.'iOHS. 

5.890 

5.923 

5,923 

11,700 


Energy 

' pound 
powder. 

Tons 

' 173 
174 
200 


Powder. 


6-inch a.. 
6-inch d... 
6.inch c 


Tbns. 

7 

7 

7 

15 


Li.. 

105 
100 
100 
200 


Rottweil nitrocellulose. 

Do. 
C<»rdite. 


7.5-inch// 


2,903 15.9 1 


1 ■"^-~' - -- . 

146 Rottweil nitrocellulose. 



a 6-inch, 45-caliber. Capacity powder chamber, 1,560 cubic inches. 

d Same. Diameter cartridge, 6.5 inches: length, 31.2 inches; cubic contents, 1,033 cubic 
inches ; size of gun chamber, 1,560 cubic inches. 

c 6-inch, 45-caliber. Diametsr cartridge, 6.3 inches; length, aa.s inches; cubic contents, 
701 cubic inches; size gun chamber, t, 890 cubic inches. Compare (b) and (c). DiflFerence off- 
set by erosion of cordite. 

d Vickers' 7.5-inch, 50-caliber. 

— A'o/es on Naval Progress ^ J^lyi 1902, 

ELECTRICITY. 

Point of Cut-off in a Battery Discharge. 

BY CARL HERING. 
In making a test of a battery to determine its output in ampere-hours or 
watt-hours, the question neces-sarily arises, w^hen shall the discharge be con- 
sidered ended. The voltage of all batteries falls as the discharge approaches 
the end, and if this fall were a sudden and detinite one, it could be taken as 
the proper ** point of cut-off '' of the discharge ; but this is the exception, the 
rule being that the voltage falls gradually, without any sudden bend in the 
plotted curve, and it is then difficult to say when the discharge shall be con- 
sidered to be ended ; the point of cut-off is then neces.sarily an entirely arbit- 
rary one. As the output in both ampere-hours and in watt-hours keeps on in- 
creasing, no matter how low the voltage has fallen, much depends on this ar- 
bitrary selection of this final voltage, when one is measuring the output of a 
cell. This is especially important when the output of batteries of different 
voltages are to be compared with each other, or when comparisons are to be 
made between the discharges of the same battery at different rates. It is evi- 
dently unfair to a lead accumulator, for instance, to always stop its dis- 
charge at say 1.8 volts, on clo.scd circuit, when the discharges are made at dif- 
ferent rates, or even when one discharge is made at constant current and 
another at constant external resistance. It is evidently proper to allow a 
lower final voltage for the higher rates, but the question then arises, what shall 
the different lower voltages be at these different rates of discharge. 
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In some cases the question settles itself, Batteries of the Leclanche or 
Darnell type, for instance, used on bells or similar work, are of use until their 
voltage is zero on closed circuit. In practice their drop in voltage will have 
to be replaced b)' fresh cells, but as long as they add anything at all to the 
vollage of the circuit, they are still of use. Zero voltage on closed circuit 
would, therefore, seem to be the proper point of cut-off in testing such cells. 

When used for lighting purposes, the j)oint of cut-off is fixed by the lowest 
voltage which is still sufficient to run the lamps at their proper candle-power , 
all above that is of no use, and must be wasted in regulating resistance, unless 
end -cell regulation is used. 

With lead accumulators the point of cut-off of the discharge is generally 
determined by that fall of voltage below which the plates would be injured. 
But it is not generally known what this voltage is for different rates of dis- 
charge. Nor would it necessarily be the same for different types of lead ac- 
cumulators. 

In still other cases there may be other reasons which determine the lowest 
voltage to which a discharge should be continued, but there seems to be no 
general rule which is applicable to all batteries. An approximation to a gen- 
eral rule is to stop the discharge when the voltage has fallen a definite frac- 
tion of the original, say 10 per cent. The question then arises, what is to be 
taken as the original voltage ; is it the e.m.f. on open circuit, or the difference 
of potential on closed circuit ; if the latter, then at what time should that 
reading be taken, as there is always a rapid drop in the first few minutes. A 
good rule is to take as the original voltage, the difference of potential on 
closed circuit at which the curve begins to become nearly horizontal. But for 
a high resistance battery it would evidently not be fair to assume the same 
percentage drop for rapid as for slow discharges. 

While there may be many cases in practice in which the differences point- 
ed out above are too small to be of great importance, yet there are often cases 
in which it is very desirable to decide on some definite point of cut-off which 
is as fair to one as to another battery. This is the case when it is desired to 
compare with each other, the discharges of the samebattery at different rates, 
or different batteries with each other, or different batteries at different rates. 

The first thought was to try to find some curve, such, for instance, as that of 
an integral or a differential of some of the variables, which has a characteristic 
point like a zero, a minimum, a maximum, or an inflection point at the proper 
point of cut-off. A number of trials, however, gave negative results. Whether 
or not such a curve exists, the writer is not able to say at present, but if it 
does, it would probably involve too much calculation to be useful in practice, 
or the drawing of a new derived curve, which is troublesome. 

For the particular case of constant potential, however, a simple solution was 
found, and as it does not involve drawing a new curve, and admits of a simple 
graphical solution by a trial method, it seems to be well suited for practical 
work. This solution is limited, however, to the case in which the battery is to 
be used on a constant potential circuit, as, for instance, for incandescent light- 
ing, in which case all the voltage above the final is useless, and must be taken 
care of in the dead resistance of a regulator. The point of cut-off thus found 
then also gives the proper voltage at which this cell could be used for constant 
potential circuits ; if, for instance, iio-volt lamps are used, then- dividing no 
by the voltage thus obtained gives the number of cells required. If end-cell 
regulation is used, however, this method of finding the proper voltage, does 
not apply. 
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Referring to Fig. i, which is an ordinary constant current discharge curve 
giving the voltages at successive times, it will be seen that the inscribed rec- 
tangles drawn at successive points, continue to increase from the beginning 
of the discharge up to a maximum and then diminish again. In this case the 
largest possible inscribed rectangle '\s^ a b c d. There is, therefore, a maximum 
of some quantity at this point. It will readily be seen that the area of this 
rectangle is the product of the volts and the time, or what might be called 
volt-hours ; but as the current is constant, this area is also proportional to the 
watt-hours. In other words, at that point the maximum output in watt-hours 
will be obtained ; beyond that point the voltage falls so rapidly that the total 
useful watt-hours begin to diminish, owing to the fact that all the voltage 
above that is useless. The discharge may therefore be considered ended at 
that point, and the useful watt-hours, for constant potential circuits, will then 
be a maximum. 




Locating this point by the differential calculus, that is, by making the first 
differential coefficient equal to zero, led my assistant, Dr. E. F. Roeber, to find 
the following very simple, graphical solution. It is a method of trials, but a 
very few trials generally suffice. He found that the angle of the tangent 
dra^wn at the point to be foimd, must be equal to the angle of the line from 
this point to the origin : from which it follows that the distance ce must equal 
cd. The rule therefore is, draw a trial tangent at what is thought to be the 
right point, then measure ce and cd^ and if they are not equal, the difference 
will show where to draw a second one, and so on, a very few trials usually 
sufficing. This method applies only when the discharge is made with con- 
stant current, as usual, and not with constant external resistance. The volt- 
age at the point thus found will then be that at which the battery may be used 
on constant potential circuits. 

Although this solution applies strictly only to the specific case of constant 
potential circuits, it might nevertheless be used also in comparing different 
batteries witli each other, or the same battery at different rates, even when 
they are not to be used on constant potential circuits, as it gives one a fixed 
definite point of eiit-(jfi', which is determined in the same way for all of them, 
and may be as fair for one as for the other. It is in any case better than an 
arbitrarily assumed point. 

There is, however, anotluT solution wliicli may be still better; it is to dis- 
charge the battery at constant useful power : that is, at constant useful watts 
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instead of at constant current or constant external resistance. This will be 
found to give a fixed and definite point, which is determined at once during 
the test, and requires no further calculations ; the labor in making the test, 
however, is increased slightly. The current and the difference of potential at 
or near the start gives the power in watts ; this power is then kept constant 
by so increasing the current during the discharge that when multiplied by the 
diminished voltage it gives this constant number of watts. Toward the end 
of the discharge the voltage will fall rapidly and therefore the current will 
have to be increased rapidly ; this in turn makes the voltage decrease still 
more rapidly, and a fixed and definite point will, therefore, soon be reached, 
when the current becomes so great that the batter)' is no longer able to give 
that power ; this is the point of cut-off, and it is a very definite one, leaving 
nothing for arbitrary determination. 

Such a discharge at constant power seems to be quite a rational one when 
the battery is to be used for power purposes, as on automobiles, for instance ; 




Tim* 



Pig. 2. 



but for any good battery the difference between this and a discharge at con- 
stant current will not be very great during the greater part of the discharge ; 
the difference becomes great only for a short time near the end. 

The test becomes somewhat more troublesome to make, for the reason that 
the current must be adjusted to correspond to the particular reading of the 
voltmeter, and the adjustment of the current again changes the voltage, thus 
requiring a re-reading of the voltmeter and a readjustment of the current ; 
but with a little practice this is easily done. One ought, however, to calcu- 
late at the start the current that corresponds to each reading of the voltmeter, 
so that he does not have to take the time to perform the calculations for each 
reading, but can simply take it from the table. Such a table is very easily 
calculated with a slide rule ; or, the slide rule may be used instead of the table, 
as the values can be read off directly. 
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Fig. 2 shows the curves for each one of these three methods of discharge ; 
at constant external resistance, at constant current, and at constant useful 
watts. The same primary cell was used in all three, and all other conditions 
were kept as nearly alike as possible. It will be noticed how difficult it would 
be to select any definite point on either of the first two at which the discharge 




Time 

Fig. 3. 

should be stopped, while for the constant power discharge the curve becomes 
a very definite rectangle, leaving no choice to the experimenter as to when 
to stop the discharge ; it stops itself. 

Fig. 3 shows the current curve, the voltage curve and the watt curve for 
this discharge at constant power. It will be seen how rapidly the current 
must be increased at the end of the discharge in order to maintain the watts 
constant as the voltage falls. 

In making a constant current discharge of a few small cells, a simple and 
probably well-known method is to connect them to an ordinary constant po- 
tential incandescent lamp circuit in series with as many lamps as are required 
to give the proper current. The current will then remain practically constant 
and needs no adjustment as the voltage falls. There is no advantage, how- 
ever, in using such a limp circuit f.)r a discharge at constant watts, as one 
ought to be able to adjust the current by very gradual steps. A carbon rheo- 
stat of very low resistances forms the best external resistance to use for that 
test. — Electrical En^ineers^ June-July, 1902. 

Curves Showing the Available Capacity of a Lead Accumulator.* 

Ernest Lunn. 
It IS often necessary in operating storage batteries to tell on short notice 
how long a certain rate of discharge can be carried on the battery. If the bat- 
tery be fully charged, this intormation can be quite readily had by consulting 

* Abstract of a paper read be "ore the A .sociati n of Kdison Illuminating^ Companies. 
Mount "Washington, N. H., September 9, ii^a 
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a curve made up from data depending on the capacity at various rates of 
discharge. This curve is commonly spoken of as the capacity curve. In lay- 
ing out the plot the ordinates are arranged as rates of discharge in amperes. 
The abscissae are the times in hours. The theory upon which the curve is 
based is that the available capacity of a lead accumulator increases as the 
rate of discharge decreases. The curve has the appearance of an equilateral 
hyperbola, but it is not, for the product of the two dimensions for any point 
is not constant, as it should be in hyperbolas of this form. By referring to such 
a curve it can readily be told how long any given rate can be maintained on 
the battery, provided it has not been previously discharged. In order to 
effect a simple calculation for a battery which has been partially discharged 
a set of curves is superposed on the capacity curve. These secondary curves 
are completed in the same manner as the capacity curve, the coordinates of 
the points making up the curves representing the same functions. They dif- 
fer from the capacity curve in that they are equilateral hyperbolas, the product 
for the two dimensions on any curve being constant. It is this difference in 
the curves that makes the combination of value. By making use of the 
secondary curves, any discharge which may have been taken out at a constant 
rate or at various rates of discharge can be readily reduced to the rate at 
which it is desired to discharge. As an example, it is supposed that 5,000 
ampere-hours have been discharged from the battery in various discharges, 
and it is desired to know how long a certain rate — «ay, 4,(xx3 amperes— can 
be carried on the battery. The 5,(xxj-ampere discharge curve is folk)wed 
until it intersects the 4,000-ampere rate line. The distance between this 
point of intersection and the point where the 4,o(X)-ampere rate line cuts the 
capacity curve is the length of time that 4,000 amperes can be carried. 
With the battery in the same condition, 2,5(x> amperes can be carried for the 
time shown by the distance between the points of intersection of the 2,500- 
ampere rate line with the 5,000-ampere discharge curve and capacity curve. 
It is not customary to work a battery near enough to its limit to make it neces- 
sary to consult such curves. It is, however, valuable in emergency ca.ses to 
know how^ long a certain rate can be carried. Curves formed under these sug- 
gestions have repeatedly been found to be very reliable, and it is a source of 
no small satisfaction to the operator to know just how long the battery or bat- 
teries can be depended on to carry a given load when necessity so demands. 

•-Electrical Re^neiv^ September 27, 1902. 

WARSHIPS AND TORPEDO BOATS. 

The French Battleship Ripublique. 

The Republique is the pioneer of a new type, of which six units are building 
or projected. These are the Patrie, Democratie^ Liberie^ Justice^ and Verite. 
They mark a change in French shipbuilding policy, which hitherto has been 
to create isolated units all different. A break was indeed made with the three 
Char U mag ftcsy with the lena of practically the same ty])e, but the Suffren and 
Henri IV. ^ each of totiilly different design, marked a reversion to the old plan. 
The R^publiques are novel, too, in that they are nearly 3cxx) tons in excess of 
anything built for the French navy before. For many years P" ranee has ad- 
hered to that 12,000 tons of displacement which gives the maximum result per 
horse-power of machinery. F^ volution has, however, compelled an advance 
in size, the end of which none can foresee. Very probably men will revert to 
12,000 tons at some future date, just as in guns the 17-inch of years ago is now 
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regarded as absurd, but that day is not yet. At present, size alone represents 
the way of carrying all that has to be carried. In the end, no doubt, just as 
we have learned to put more power into 50 tons of gun than we could put into 
no tons a few years ago, we shall acquire the art of getting more out of looo 
tons of displacement than we as yet have managed to achieve. 
Below we give in tabular form the principal characteristics and details of the 
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R^publique^ in comparison with the Sufiren^ whence she is evolved, and some 
other warships of equal date. It will be noted that armor is not g^ven in these 
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tables, the reason being that now-a-days the thickness of armor is about the 
same in all battleships, and differences in this direction are nearly negligible. 

The artillery predominance of the Repnblique is here very marked, save 
against the New ^Jersey, If, however, we reduce all guns to the common de- 
nomination of the 1 2 -pounder, we get the total fire values for one broadside as 
follows ".—New Jersey^ 99 ; King Edwardy 78 ; Republique^ 71 ; "//^and 7," 69 ; 
Vittorio EmanueUy 61 ; Snffren^ 60. 

This, of course, makes the ships stand differently. It cannot be taken as 
absolutely representing their relative g^n powers, because it ignores the pene- 
tration factor altogether, and this, though perhaps correct enough in the 
main, is still not to be ignored in the case of the King Edward'' s 9.2's, or the 
8-inch pieces of the American and Italian ships. The 9.2's in particular give 
the King Edward a power against medium armor that the other ships do not 
possess, save, maybe, on paper. Still the comparison is approximately fair 
enough to help us to assess the relative values of the ships more surely than 
we may hope to do by merely putting down the g^ins themselves. And carry- 
ing on the principle we can, by dividing the displacements into these figures, 
place the values of the ships in gunfires per thousand tons of displacement as 
follows : — New Jersey, 6.5 ; *'H and 7,'* 52 ; Vittorio Emanuele, 4.8 ; King 
Edward^ 4.7 ; Ripublique, 4-7 ; Suffren, 4.7. 

This result is interesting as indicating how nearly all the naval architects 
arrive at the same result. The German's advantage is obviously paid for in 
coal ; that of the American is not so easily traced, but we may be certain that 
it exists. American naval architects are compelled to design to *'whip crea- 
tion." Any Congressman from some inland State is able to criticize and help 
to throw out any design that does not appeal to him as whipping creation, 
and w^e shall have to wait for a big war to find out whether the peculiar con- 
ditions under which the amateur sets the pace in American designs are good 
or bad for naval architecture. Till then American ships must be things apart, 
so far as paper comparisons are concerned ; compare them by whatever sys- 
tem we may select, they will always come out a^ the head of the list. 

To return to the Republique. A change nas come over the French system of 
armor disposition. In the Republique the Suffren ideal is faithfully adhered to, 
save that the armored battery is abandoned. It is replaced by six casemates, 
practically replicas of those that are to be found in most British ships, and 
which have just been discarded in favor of continuous batteries. In practice 
we fancy that the French are probably w^ise in giving up the continuous bat- 
tery that at one time was to have characterized the Ripublique^ for such bat- 
teries, failing the immense space available in our King Edwards^ offer a 
terribly large area to big armor-piercing projectiles. From this danger the 
casemate system is singularly free, and even if a big projectile miss a case- 
mate on one side, it is tolerably sure to hit one on the other side of the ship ; 
still, the damage is extremely curtailed. Once inside an armored battery, the 
big projectile, lacking energy enough to get out, is likely to rebound from side 
to side, destroying everything, till there is nothing left to smash up. Certain- 
ly, this must occur in a crowded battery, and we are very sceptical as to the 
value of the thin screens usually placed in such batteries to localize hits that 
get through the outer armored wall. 

The main water-line protection of the Republique consists of the complete 
belt II inches thick amidships, and 7 inches at the ends. At the extreme 
stern the two ends of the belt are joined by a short bulkhead. At the lower 
edge of the belt there is a flat splinter deck 3 ?4 inches thick. Above the main 
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belt, and protecting the lower deck side, is a second belt lo inches thick amid- 
ships and 5>2 inches at the extremities. This is surmounted by a second ar- 
mored deck, flat like the other, and 2 '4 inches thick. Almost the entire space 
between is filled with coal, and, as will at once be seen, the total protection to 
the vitals is of a very high order. 

The main deck forward carries 3 '4 inch plating, 7}^ feet high, that extends 
from the ram to just abaft the base of the fore turret. This affords some pro- 
tection to the holing effect of small projecttles, and to that extent ensures that 
even in a heavy head sea the risk of lost speed from water thus admitted shall 
be slight. It also protects the two aUove- water training tubes here carried. 
Finally, it safeguards the base of the forward pair of casemates. 





On the main deck stand the two other pairs of casemates. Their thickness 
is 6 14 inches on the fronts. On the upper deck, in addition to the forward 
pair of casemates, the after big gun turret is carried. This turret is 1 1 inches 
thick, and has the usual French armored base. 

On the top side are six turrets, carrying the remaining twelve 6.4-inch guns. 
This coupling of the secondary guns in pairs is a feature of all modem French 
designs, and perhaps the weak point of the ship, though, no doubt, the huge 
secondary armament carried necessitates some such device. The French 
seem wedded to the twin-gun system, but in this country the prejudice against 
it is heavy. Not only is it doubtful that a full rate of fire can be maintained, 
but also a single shell hitting the turret is likely to put two guns out of action, 
and these defects are held to outweigh the certain obvious advantages of 
which so much is heard. It will be noted that one of these is that the maxi- 
mum protection is given for the minimum of weight, so far as armor is con- 
cerned. The trouble is that, as we have so often pointed out, armor in itself 
does not confer immunitv. 

The forward big gun turret is carried on the same level as the secondary 
turrets, and the gun muzzles are fully 33 feet above the water-line, perhaps 
more. This is a good deal higher than those of the Kin^ Edward, The blast 
of these guns will certainly interfere badly with the forward casemate, if not 
with the forward torpedo tubes. Still, since the ship seems to fight chiefly 
against an enemy astern, this defect need not be overestimated. 
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The various fires of the ship are as follows: — Broadside, four 12-inch, nine 
6.4-inch; right ahead, two 12-inch, six 6.4-inch; right astern, two 12-inch, 
seven or eight 6.4-inch possible; bow, two 12-inch, seven 6.4.inch ; quarter, 
two 12-inch, eight 6.4-inch. The arcs of fire are : — Big guns, 270 degrees ; 
casemates, no degrees from axial line ; small turrets, 180 degrees from axial 
line ; submerged tubes, 25 degrees fixed, abaft the beam ; forward tubes, 45 
degrees from broadside to bow ; stern tube, fixed in axial line. The above- 
water tubes are carried higher than usual, being about 9 feet above the water- 
line. The ship is to carry six searchlfghts— one on the fore-top, one on top of 
the after-bridge, two on the main deck in the stem, and two under the fore- 
castle forward. 

The two belts have a combined width of 13)^ feet, of which 5 feet are below 
water. The main-deck guns are about 12 feet above water. The forward 
casemate guns are 20 feet up, those guns in the small turrets are some 30 feet. 

Four of the 3 -pounders are carried on the bridges, the rest are disposed 
between decks. 

— The Engineer^ September 12, 1902. 

The Belleisle Experiments of 1902. 

Last year the Belleisle was the subject of experiment to test the effect of 
modern shell fire on personnel and material. She carried coal, boats, stores, 
and dummies representing personnel at different stations, and was subjected 
to nine minutes' fire from a first-class battleship. 

The supposed particular object of the foregoing experiment was to deter- 
mine the effect of gun fire on woodwork. From the havoc wrought by this 
fire, the lesson of the Belleisle appeared to be that the efficiency of the per- 
sonnel in rapidity and accuracy of fire is of first importance and will be the 
principal factor in the result ; that naval battles of the future will be short en- 
gagements; and that the first accurate shot will greatly influence results. 
There also appeared the necessity for a greater distribution of armor, more 
protection for the ends of the vessels and for the personnel at the guns. The 
terrible concussion of lyddite and kindred high explosives seemed clearly 
demonstrated, as was the fact that batteries must be protected against the 
bursting of such shell inside their casemates. 

This year's tests were for the purpose of ascertaining the resistance pre- 
sented by the sides and decks of the newest armored cruisers of the British 
navy, as well as the value of explosives, high and otherwise, as bursting 
charges in armor-piercing projectiles. To this end the hulk of the Belleisle 
was specially prepared. The account of the experiments that has become 
public is very meager, the greatest effort to attain secrecy having been ex- 
erted by the Admiralty. Launches and torpedo boats patrolled the harbor, 
while coast guardsmen cleared prominent shore points of all observers. After 
the firing, screens were hung over the armor plates, and, during certain ex- 
aminations by higher officials, even commissioned officers not directly con- 
cerned with the experiments were not allowed to come near the hulk at the 
dock, while special policemen turned their backs during the process of photo- 
graphing the injured plates. Later, owing to the difficulty of maintaining the 
secrecy desired, the Belleisle was towed away from the dock and anchored 
offshore. 

Under these conditions little information has been available, and the follow- 
ing meager account is from the reports of various English papers : 

Journal 7. 
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Preparation of hulk. — Tlic forward end of the BelUisie was fitted up to 
represent a 20-foot section of an armored cruiser, the starboard side repre- 
senting the Drake (14,100 tons) class, while the port side represented the 
cruisers of the Afonmouth (g,Soo tons) or county class. 

For this purpose a 4-inch armor plate was built into the hull on the port side 
forward, similar to those supplied for the side armor of the county class of 
cruisers, while on the starboard side were 6 -inch plates identical with those 
ordered for the Drake class. These pjates were made by Messrs. Campbell 
& Co., of Sheffield, the principal feature of the plates being that they had been 
only partially *'Krupped" in order to ascertain the elasticity and resistance of 
a plate under these conditions. Each of these sections of targets on the hull 
was painted in black and white squares, there being an area of 20 square feet 
for each target. In the center of each plate was a "bull's-eye, '* and also a 
small cross to indicate the junction of the angle irons of the ship with the ar- 
mor plates. The upper deck in the vicinity of the target was covered with 
2.inch steel plates, the remainder of the deck being, as it always had been, 
wood. The interior of the vessel near the target was fitted as sections of the 
Monmouth and Drake., with coal bunkers just inside of the armor, transverse 
bulkheads, mess deck, and all internal arrangements of that part of a cruiser. 

The attack. — The attack was made by the gunboats Pincher and Comet, the 
former mounting a 9.2-inch gun, the latter a C-inch gun, both guns being of 
the latest models fitted with telescopic sights. The 6-inch plate was attacked 
by the 9.2-incli gun while the 4- inch was attacked by the 6-inch gun. 

A new form of lyddite, as well as armor-piercing projectiles and common 
shells were used. Lyddite shells were fired from the 9.2 -inch gun. 

The Belleisle was mcwred about a mile out, broadside to shore, while the 
gunboats were some 700 or 8(X3 yards distant, placed so as to fire out to sea. 

Firing was opened by the Pincher's 9.2-inch gun at the 6-inch plate. Two 
rounds were discharged, and then two with the 6-inch gun of the Comet. 

Afterwards, the Belleisle was swung around and the 4-inch plates attacked 
by two rounds from the 9.2 -inch gun, and then by four rounds from the 6-inch 
gun, making in all ten shots. Between each two rounds, the Admiralty party 
visited the ship and made careful observations of the results, taking photo- 
graphs of the effect of each shot on the plate. 

Sixteen shots were to have been fired, but owing to injuries from the attack, 
due to one shot penetrating between "wind and water," and causing the ship 
to leak seriously, the trials were discontinued and the Belleisle was towed 
back to Portsmouth. Use of collision mats and steam pumps enabled her to 
be kept afloat. 

Results of the attack. — Two of the 4-inch plates, representing the Monmouth 
class, were completely perforated, and one of the 6-inch plates, representing 
the Drake class, was also pierced, the 9.2.inch armor- piercing projectile going 
through the 6-inch plate and the 6-inch projectile through the 4-inch plate. 

In each case an armor-piercing projectile got through, the common shell 
having broken up harmlessly against the plates. 

The lyddite shell likewise failed to crash through, but the formidable shower 
of sphnters which each lyddite filled projectile threw out as it burst, showed 
that this shell would have a terribly destructive effect when fired atunarmored 
ships. 

Some remarkiiblc results followed the explosion of the lyddite shell. The 
Pincher fired these shells at 300 yards while the Comet was 2,000 yards away, 
abeam of the Belleisle; yet on the shell exploding on the side of the hulk, frag- 
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ments rebounded and fell on the deck of the Pincher to the rear, and were 
also scattered near the Comet. Some of the fragments falling on the deck of 
the Pincher were less than two ounces in weight, and few weighed more than 
eight ounces, but all were heavy enough to do injury had they struck the men 
on deck. 
English accounts g^ve the following as the results of the experiment : 
I. Four-inch armor, especially prepared, was penetrated by 6-inch shot, 
the shot much disturbing the coal protection, but doing little real damage. 
3. The 9.2.inch lyddite shells were not effective against thin armor. 

3. A 6.inch plate resisted 6.inch shot. 

4. The minimum safe range, of the firing vessel, for firing lyddite is 2,000 
yards. 

5. Until a ship has been riddled by armor-piercing projectiles, lyddite is 
is useless, unless exploded inboard on deck. 

Some comment was made upon the fact that the conditions of the test were 
in every way opposed to the conditions of warfare. 

— Notes on Naval Progress^ July* 1902. 

MISCELLANEA. 

A shell of a new type has been introduced into the German army and is 
stated to be receiving the attention of the British war office. By the intro- 
duction of a cartridge composed of amorphous phosphorus into the ordinary 
charge of smokeless powder a thick, white smoke is emitted when the shell 
bursts, thus showing the gunners, even at the greatest distance, how close the 
projectile has gone to the enemy's position. By increasing the proportion of 
this chemical, an operation which does not lessen the bursting effect, it is pos- 
sible to deposit in front of the enemy's position a thick bank of white smoke 
which will obliterate his view of the field. Experiments with this shell are 
said to have proven highly satisfactory. 

It is further stated that the Germans, with a view to the more efficient con- 
trol of the fire of the various guns on board ship, are experimenting with 
smoke-producing compound for projectiles of the main and secondary battery. 

Each caliber of the larger guns is to have its shell contain, in addition to 
the bursting charge, a smoke-producing compound which will produce a dif- 
ferent color for each general type of gun. 

— Notes on Naval Progress^ July, 1902. 

The most interesting event during the year in connection with projectiles is 
the development by the Firth -Sterling Steel Company of a new type of shell 
combining the advantages of the armor-piercing with the common shell ; that 
is, having the perforating power of the regular armor-piercing projectiles with 
the capacity for a large bursting charge. The requirements for these shell 
on test are that at a prescribed velocity they shall completely perforate, un- 
broken, a plate of hard-faced armor a calibre in thickness and then be in con- 
dition for effective bursting. A number of shell of this description have been 
manufactured, and the first three lots have successfully passed the require- 
ments. These shell are fitted with soft caps. 

— Report Chief of Bureau of Ordnance, 

In a recent number of our excellent contemporary Mexico Military there is 
an interesting article dealing with the inventions of Colonel Mondragon. As 
a result of his studies he has succeeded in transforming the gun at present in 
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use in the Mexican field artillery, a Bange a.QS-inch, frum a slow into a quick 
firer. The strength of recoil led formerly to the necessity for relaying the 
gun. The principal change made is in the carriage, the cradle on which the 
gun is mounted having its backward movement controlled by a new kind of 
hydraulic brake, with the addition of a strong spring, used to bring the gun 
back to its initial position after firing. After three rounds had been expended 
on correctly laying the gfun, a speed of nineteen (19) rounds per minute was 
attained, and once twenty.two ( 23) rounds was touched. The gun is loaded 
in three movements. The estimated cost of alterations to the existing types 
is about one-tenth the cost of new guns, and all the work will be carried out 
in Mexico under the supervision of the inventor. 

A novel experiment has been made at Aldershot, whereby guns have been 
rendered almost invisible at a little distance. By an ingenious scheme of 
painting the guns and limbers rainbow fashion with the three primary colors 
— red, blue and yellow — they have been found to harmonize with any sort of 
ground or background so admirably that at small distances they are difficult 
to locate. Six guns so painted were located on the Fox Hills, and the artillery 
officers at Aldershot were invited to try and discover them at about three 
thousand yards with field glasses, and although all knew the direction in which 
they lay, no one was able to pick them all up. 

—Engineer^ October 10, 1902. 

The contract made by the Danish Government with the firm of Krupp pro- 
vides that the new Danish field artillery shall consist of one hundred and 
twenty-eight 7.5 centimetre guns, firing projectiles weighing 6.5 kilogrammes. 
The guns are to be furnished with recoil brakes, and to fire from sixteen to 
twenty shots per minute. The gunners are to be protected from shrapnel fire 
by an armor-shield. — Army and Navy Gazette^ October 18, 1902. 

We read in the Armee et Marine that the new French field gun, during fir- 
ing practice at the polygon of Songe (near Bordeaux) on sandy ground, failed 
entirely to realize the advantages of absence of any derangement in or loss of 
aim, on which such great stress is laid in the long recoil system. 

The trail buried itself deeper and deeper after each shot and the piece fin- 
ally reared up, causing disorder and confusion in the battery. 

A new pont(X)n bridge has been used by the French in the military maneu- 
vers this year in the Departments of Loiret and Vilaine. According to the 
Matin, in the Department of Loiret a bridge about 28 inches wide was thrown 
over the river Loire, the horses being made to swim while the drivers carried 
the harness over the bridge. The bridge was then converted into a sort of 
raft 8 feet in width, and the artillery was ferried across the river. The i>on- 
toons are very light and practically unbreakable. The bridge can be put to- 
gether in twenty minutes, and taken apart in ten minutes. In the second case 
the bridge was thrown across the river V^ilaine, 190 feet in width, in forty-five 
minutes, and battalions of infantry 1400 strong, with arms and baggage, 

crossed the river in forty minutes. 

—Enginter, October 10, 1902. 

The Bayerische Militdrzeitung has recently published an article in which 
the author has calculated from official documents the number of trained men 
that Germany can raise in case of war. The 25 classes from 1876 to 1901 have 
furnished the army 4,983,103 trained men and 200,000 one-year volunteers, or 
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a total of 5,183,103 men. With an allowable decrease of 20 per cent there re- 
main in round numbers four million instructed soldiers available for war. 
There would also be 100,000 men, untrained but capable of being employed as 
workmen. If there are also included the reserve "recruitment or first levy of 
the Landsturm, which are partially trained, plus the men of the classes of 
1902, 1903, 1904 and 1905 (which would be called out in time of war) there will 
be obtained 7,600,000 men ; and with a decrease of even 50 per cent for this 
number, there yet remain 3,800,000 available men. 

As a result, Germany could put in line immediately on the outbreak of war, 
in round numbers, four million trained men and, at the end of a few weeks, at 
least three million more, or a total of seven million men. 

For the navy, the 25 classes, with the addition of 25 classes each of 500 one- 
year volunteers, and allowing for a decrease of 25 per cent, furnish 112,000 in- 
structed sailors. 

The number of non-trained sailors, but susceptible of receiving sufficient 
instruction in a relatively short time, would be 33,000, allowing for a decrease 
of 40 per cent. 

In case of a war on land and sea, Germany could, therefore, make use of, in 
round numbers, eight million men. 

The German paper adds that the last census, December i, 1900, shows that 
10,712,483 men, between 17 and 45 years of age, are domiciled in the German 
Empire. Adding to this those in the colonies, on board ship in ports at home 
and abroad, there is obtained a total of eleven million individuals bound to 
military service. 
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The Times History of The War in South Africa, 1899.190X. Edited by L. S. 
Amery. Vol. II. Imported by Charles Scribner's Sons, New York. 
Price $30.00 net for the 6 volumes. Sold only in sets. Two volumes 
now ready. 

The second of the six volumes of this comprehensive and splendid work on 
the recent Boer War has been issued, a work such as is rarely obtainable, be- 
cause it IS the consensus of the best military opinion available, presenting the 
political, strategical and tactical features of a great war in the light of the 
most intelligent participants discussing the entire subject in a fair but critical 
spirit, supplemented by the views of non-combatants of the highest standing, 
and furnishing a picture that will be a lasting monument to British military 
ability and the deeds of a great army. 

The first volume of this work traced the political causes of the South African 
War from the British acquisition of Cape Colony down to the ultimatum pre- 
sented by the Transvaal on October 9, 1899; the present volume contains a 
description of the historical development, organization and characteristics of 
the two military systems, the British and the Boer, the preparation for war on 
both sides, and a narrative of the military operations to include the battle of 
Colenso. 

A large part of this second volume is therefore devoted to the description 
of a period of only about three months, but it must be remembered that the 
first months of this war had an intense dramatic interest as well as a great 
military significance, and therefore deserved extended description as well as 
minuteness of detail. 

The style of the work is critical but not prejudiced, and the author has made 
every endeavor to present a fair, unbiassed account, calling upon all ranks of 
the British army for assistance in obtaining accuracy, and receiving help from 
burghers of the Boer Republic (who Uxyk part in the war) for data relating to 
their side of the great contest. 

The chapter on the British military system is exceedingly interesting, and 
the discussion of the defects of this system has many important lessons for 
our own system. 

The two great requirements are the education of the officers and decentrali- 
zation. Comparing the British and Prussian systems the author says : "The 
secret of Prussian success lay in the absolute supremacy assigned to intellect- 
ual ability throughout the army— a supremacy which found its highest ex- 
pression in the great general staff whose business was to think out in peace 
every possible contingency of war ; in a completely decentralized organiza. 
tion by which every military district was to all intents and purposes a separate 
army." 

The Hocr military system is presented in a clear light, and in addition a 
discussion of their tactics brings to light the causes of the many surprises ex- 
perienced by the British, their use of rifle fire and intrenchments, their mo- 
bility and individual initiative and the difficulty of discovering the strength of 
their forces. 

Although the j)ossibility of war was realized in June, 1899, and Lord Wolse- 
ley urged mobilization then, the government was opposed, because such action 
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might be construed into a policy of menace. The British forces in Natal and 
Cape Colony were consequently entirely inadequate at the outbreak of war; 
and the difficulties of the situation resulting are fully presented in connection 
with the preparations for war in a separate chapter that explains many points 
not clearly understood at the time, especially, the failure of White to concen- 
trate at Ladysmith and the determination to hold on to isolated points like 
Dundee, Kimberley and Mafeking. 

The accounts of the operations from Talana to Colenso are graphic and in- 
tensely aborbing, besides being highly instructive. In the just criticisms 
passed on commanding officers, none are spared, consequently the entire story 
is rich in lessons for military students. The strategical mistake of White in 
holding on to the advanced position at Dundee, his tactical mistakes in the 
distribution of his forces, (General Symons' over-confidenc and neglect of pre- 
cautions, the incompetence of Meyer, and the failure of Erasmus to cooperate, 
arc all treated with the same calm, intelligent, even-handed criticism, in the 
first important action of the war at Talana. So through the actions Eland- 
slaugte, Rietfontein and finally Ladysmith. 

The campaign in the west is next taken up, and here the deficiency in cav- 
alry is the prominent element at the start, and accounts for much that wasun- 
account^ible at the time, especially for Methuen's lack of information in regard 
to Cronjc's position at Modder River, which caused him to make his injudic- 
ious attack as he did. It appears that Methuen had no intention of making 
the purely frontal attack which was made, but was deceived as to the lay of 
the laud and the course of the river (due to imperfect maps) and as to the 
strength and position of the enemy due to poor and insufficient cavalry. But 
for the lack of direction ia the battle, so that no orders reached either brigade 
for the greater part of the day, which was Drgely brought about by Methuen's 
presence in the fighting line instead of at his nominal headquarters, he is 
severely and justly criticised. 

The events in the south-central theatre are represented by the lamentable 
failure of Gatacrc at Stormberg, the chapter devoted to which is largely from 
the pen of Major A. W. A. Pollock, an able tactician and military student, who 
participated in this attair. 

The volume closes with the stories of Magcrsfontein and Colenso, represent- 
ing the culmination of the British mistakes and di.sasters. Methuen's com- 
plete inactivity, and his lack of information before the battle, the surprise of 
Wauchope's brigade while deploying, and Methuen's failure to support the 
Highlanders during the attack, are the main subjects for criticism in the first 
of these battles, although the defects in the plan of action, the night attack 
and the ])urely frontal character of the attack in general are also severely 
dealt with. 

The story of Colenso holds the reader's attention from beginning to end, 
and here again many previously misunderstood events are fully explained. 
One of the first is the fact that Dundonald's reconnaissance of November 28th, 
and the subsequent ones were made over ground in front of Colenso and add- 
ed nothing in the way of information ; none were made against the fianks of 
the Boer position. Hence the ignorance of the British as to the true situation. 
Buller was preparing to attxick in fiank by way of the upper Tugela, but the 
lack of transportation and Methuen's defeat at Magcrsfontein decided him to 
make a frontal attack at Colenso. The lack of cooperation, by a strong attack 
in rear of the Boer line, from besieged Ladysmith is now explained by the 
fact that White (in command there) was not informed of BuUer's proposed ad- 



340 BOOK REVIEWS. 

vanct'. Colonel Long's loss of the field guns by his reckless advance a mile 
and a half ahead of the infantry, was duie to a theory which had been growing 
up among some artillerists in favor of pushing guns forward and securing an 
overwhelm mg short range fire as quickly as possible. 

Speaking of Colenso, the author sums up in this wise ; *'Buller's men had 
not failed him, nor would they have failed him then whatever he had asked 
of them. But it was the general, who, at the critical moment, failed his troops. 
Already before the battle his purpose and his spirits seem to have wavered 
more than once, and under the stress of temporary failure, his judgment and 
nerve alike forsook him." 

The character of the entire work is such as to make it unquestionably au- 
thoritive for the future, quite as much so as the official Records of the Rebel- 
li(m or the German official General Staff account of the War of 1870-71, and as 
a study in strategy or tactics it is far more useful than either. 

The volumes are well printed and tastefully bound, while the maps and 
illustrations are excellent. J.P.W. 

Le Paysage Militaire. Etnploi du croquis panoramique en campagne et dans 
lea reconnaissances. Par le Lieutenant Lefebvre du 4e R6giment 
d* infanterie. Paris: R. Chapelot et Cie. 190X. Pp. 46. O. 

This pamphlet, published last autumn, is the most complete and best prac- 
tical work on the art of military landscape sketching that we have read. 

The subject is one of prime importance to the officer in the field. Of late 
more and more interest is being developed in the art, and" the military press 
in several countries has recently been devoting attention to it. 

As a rule this particular subject has been treated as a part of or constitutes 
a chapter in the general subject of military sketching, and we have seen many 
such works in which the value and importance of this art are discussed and 
general principles enunciated, with some examples added for illustration ; 
but for a detailed 2inA practical method for learning the steps, for training the 
eye and hand in studying and reproducing the features of the ground for 
military purposes, we have seen nothing that quite compares with this book. 

As the author modestly states, his work is far from being a complete treatise 
on military panoramic art. It is simply a collection of practical hints and 
suggestions for the use of officers and all who may be interested in the art, to 
assist them in exercising their talents in this line, to their great advantage in 
regard to their military education, and to enable them in the field, as in a re- 
connaissance for example, to bring back useful sketches showing the ground 
that they may have studied and traversed. 

The author devotes a few pages to the importance and g^eat value of a 
landscape sketch ; its advantages over and why it is to be preferred to a 
photograph ; and then proceeds to the general outline of the method to be 
followed, giving the essential characteristics of such a sketch, rules for per- 
spective and the order to be observed in learning the mode of execution. 

He next takes up in detail the preliminary exercises in training the hand. 
In tliis are included all the natural and artificial features of the ground and 
the manner of representing them quickly yet accurately. 

A good point is made here of dividing the landscape into three distinct dis- 
tances, objects and features in each being always represented by a certain 
weight of line ; firm, from o to 5(X) metres; medium, from 500 to looo, and 
fine, those beyond 1000 metres. In tliis way there is obtained, with the cor- 
responding sizes of objects represented, a scale of three planes which suffices, 
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in the majority of cases, to give to the drawing a sense of distance and aerial 
perspective easily obtained without having recourse to shading which is to be 
avoided when one works rapidly because it represents a loss of time, general- 
ly soils the sketch and thus makes it lose its crispness and clearness. 

Buildings, trees, forests, rocks, fields, roads, water, rivers, etc., and the 
representation of hill forms, etc., by curving lines and perspective hachures 
are all illustrated and the correct manner of drawing them explained for quick, 
crisp work. 

The training of the eye is similarly treated. Practical problems are con- 
sidered and from what is actually seen^ the proper deductions are drawn and 
the landscape can then be correctly delineated. 

To illustrate the principles thus set forth, the complete theoretical execution 
of a panoramic sketch is then given, the sketch representing a certain portion 
of mapped ground given in the text. All the details connected therewith : 
examination of the Urrain^ its tactical value, limits of the sketch, choice of 
the point of view, work of execution in its various stages, legend, remarks and 
inking — are carefully considered and useful hints given under each. 

The application of panoramic .sketches in field service, including some use- 
ful notes on rapid field sketching, croquis-minute^ and colored sketches by wash 
or crayon forms the concluding chapter. 

All through the book the matter is presented in a simple, direct and practi- 
cal manner and we cannot too highly recommend the book to all who wish to 
perfect themselves in this important part of their military education. 

The text is supplemented by 33 figures which fully illustrate the points dis- 
cussed. These little sketches possess indisputable artistic value and can well 
serve as good models for practice in training the hand. H.Jr. 

Taktisches Handbuch von Wirth, Hauptmann im 15. Koniglich Sachsischen 
Infanterie-Regiment Nr. 181. With tables, diagrams, i sketch and 
index. 4th enlarged edition. Berlin : Verlag der Liebelschen Buch- 
handlung. 1902. Pp. xix-|-3o8.T. Marks a. 50. 

This is the fourth edition of this excellent handbook of field orders, tactics, 
marches and administration. It is intended primarily as a handbook, a pocket 
reference book to be constantly consulted for details in the subjects it covers. 

The first section refers to orders given to troops in the field ; their general 
character, the details that are essential, especially the official forms, the con- 
text and best mode of stating the subject matter ; to reports^ what they should 
contain ; and to methods of transmission of orders or reports, by mounted or- 
derly, by cyclist, by telegraph or by telephone. 

The second section comprises marches ; the orders issued, their object and 
the roads to be taken, the time of breaking camp, the duration of a march, 
distances between subdivisions, depths of various columns on the march, 
means of preserving the troops in good condition, orders of march of various 
subdivisions, advance guards, rear guards, heavy artillery, train and ammu- 
nition columns, and the service of security and information. 

The third section relates to camps, cantonments and bivouacs, including the 
supply of troops, the ration, hygiene, and outposts. 

The fourth section relates to orders given preparatory for delivering bnttle. 
including a description of the battle formations of the different arms of the 
service, a table of the times required to deploy columns of various composi- 
tion, and the tactical principles of defensive and c)ffensive battles and retreats. 
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Finally, the fifth section considers the general principles of the tactics of 
the separate arms in detail. 

The book, as now presented, includes the latest regulations of the German 
army, and is useful, instructive, reliable and interesting. The new matter 
(new since the edition of 1900) is that relating to night marches, the use of 
mountain batteries, machine-gun detachments, balloon sections, the conduct 
of patrols, the construction of pontoon and folding-boat bridges, the method 
of swimming troops over a stream, effects of infantry and field artillery fire 
and a list of the most useful charts and maps published by and relating to the 
countries of Europe. 

There is hardly a page in this little book that wmII not be found valuable in 
the field to officers of any army, and which will not be worthy of careful study 
in time of peace. In (Germany it is regarded as one of the most generally 
useful handbooks for the army, especially in maneuvers and in campaign. 

J.P.W. 

On Outpost Duty : What to do and how to do it. With hints on Reports, 
Reconnaissance and Scouting. London : Gale and Polden, Ltd. 
1902. Pp. viii-f 147. T,. Sixpence. 

In this little book has been compiled a great deal of ver>' useful information 
in accordance with the English combined training 1902. In the preface the 
compiler states that the chief aim has been to embody the very essence of 
outpost work, in the clearest and simplest manner, in a handy-sized form and 
easy for reference at any time. 

He has certainly succeeded in setting forth all the principles and rules to 
be observed in everything connected with out])ost duty clearly and in a sim- 
ple, practical manner. In addition, there are many instructive hints and rules 
given that arc of constant application in all good rectmnaissance and scouting. 

The book is well adapted to be carried in the pocket, and the matter it 
contains will always be found useful either in the field, camp or quarters. 

We may assert that the officer or soldier who makes himself thoroughly 
conversant with rules, duties and data here set forth has practically absorbed 
the essence of outpost duty. H.Jr. 

Einfluss der Schilde auf die Entwickelung des Feldartilleriematerials und der 
Taktik. Von v. Reichenau, Generalleutnant z. D. 1902. Vossiche 
Buchhandlung : Berlin, W. 50, Ansbacherstr. 9. Pp. 62. O. Marks 
1.60. 

Ergaenzung zu Einfluss der Schilde : Versuchs-Ergebnisse. Von v. Reich- 
enau, Generalleutnant z. D. 1902. Berlin. Pp. 8a. O, with photo- 
graphs. Marks 2.25. 

Lieutenant-General von Reichcnau*s study has already become the proper- 
ty of the military world, and to a great extent of the general public, through 
articles in the daily press. The article in question was of such a character 
that it at once answered, in most minds, the question of shields for field artil- 
lery, and the treatment of the entire subject was so thorough that it practically 
settled the matter in the minds of manv. 

In the domain of field artillery a great change is in progress, which like all 
great changes in weapons, aft cots the tactics in use, and in this case the tactics 
of all arms are more or less involved. The cause of this change is the adoption 
of the modern rapid-fire field piece ivith shields. Now that France has made 
the change of armanient in her army, no state of any importance can avoid 
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the question : It is no longer a question whether or not the new material shall 
be adopted, but merely how the change shall be made. The essays before us 
aim to clear up this question. 

In the first one the author traces the origin and development of the idea of 
affording protection by shields, discusses the advantages attributed to shields, 
analyses the causes which led to the conversion of the recent shrapnel -firing 
field piece into a shell-firing gun capable of destroying shield armor and of the 
shrapnel-firing howitzer into a shell-tiring one, and considers the changes re- 
quired in the caissons and limbers to meet these altered conditions of g^n and 
howitzer. 

The essay closes with a very masterly discussion of the changes in tactics 
resulting from this radical change of material. 

The second pamphlet contains the results of actual firing against field pieces 
with shields, against lines of skirmishers, walls, etc., using the new material, 
and closes with the deductions to be drawn therefrom. 

The entire work is an exhaustive study of the subject, so complete as to 
leave nothing to be desired. It is a logical presentation and a full summary 
of our present knowledge of the subject, and the conclusion can only be altered 
by further developments in material, or by more extended exj>eriments. 

The essays have been decisive in Europe as to the necessity for the pro- 
posed changes, and also as to the manner of making them, and may be re- 
garded as representing the highest military opinion of the day. 

J.P.W. 

The Gunner's Catechism. A Series of Questions and Answers in Untech- 
nical Language for the Use of all Artillerymen who desire to become 
either First or Second-class Gunners. Compiled by Captain William 
R. Hamilton, Artillery Corps, U. S. A., Assisted by Lieutenant Paul 
Stanley Bond, Engineer Corps, U. S. A. New York : John Wiley & 
Sons. 1902. Pp. x-fxGs. T. Red Cloth. $1.00. 

The object and scope of this little book is well set forth in its descriptive 
sub-title. The authors make no attempt to write a technical book on (junnery, 
but their aim is rather to furnish a useful manual for enlisted men ambitious 
to become gunners, and for the use of all. those beginning tlie science. 

With this object in view they have drawn freely from the pamphlets and 
manuals issued by the War Department, those issued by the Artillery School 
and, in addition, from the service manuals and well-known standard works. 
They have compiled the matter obtained from these sources and have arrang- 
ed it under the heads laid down in the examination for gunners, with the en- 
deavor to express it in terms that will be readily understood and as far as 
possible in language that is devoid of technicalities. 

The question -and -answer system appeals as a rule to the enlisted man for 
each question presents a concrete definite idea on one point, but, for that very 
reason, it is open to the objection that unless the questions are very complete 
and judiciously framed, there are apt to be omissions, and information sought 
may not appear under any of the questions propounded. Also due to the na- 
ture of the questions asked, although the point of view of the author may be 
brought out, the question might well be answered otherwise, and the given 
answer may convey information of little practical value. 

We notice a good many instances of these faults in the present book. More- 
over untechnical language need not necessarily be inaccurate language, and 
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we find inaccuracies and statements that will surely convey incorrect infor- 
mation and therefore should be corrected. 

'* How are angles measured?" is a very general question and can be 
answered in several ways, but the author has in mind degrees, minutes, etc., 
so the answer is given ''''by divisions termed degrees, minutes and seconds," 
which is hardly accurate to say the least. 

We think '• sights '* would rarely be considered one of the angle.measuring 
instruments more commonly used in gunnery. 

In defining *' horizontal," it is stated '* horizontal means perpendicular to 
the direction of gravity, or the direction in which objects fall at the point con. 
sidered." This is evidently not intended. This same question and part of 
the answer are repeated on page 47, and there the meaning is more clearly 
expressed. 

The principle upon which a vernier is constructed is said to be " that the 
entire length of the veniier scale is equal to a certain number of divisions of 
the limb or main scale." This, we think, would convey to any one very little 
idea of the true principle upon which the construction of a vernier is based. 

The author states that the cups of the anemometer should be placed *' at 
the mean height of the trajectory." What is meant by this exactly we fail to 
see. Take the 12-inch B.L.R., for example, M. V. 2025 f.s.; the mean height 
of the trajectory may be any height from 6.4 feet at 1000 yards to 844 feet at 
9000 yards^ depending on the range at which the gun is Hred. Naturally, for 
any other gun it would be a different height. 

Further on the question is asked, "describe the aneroid barometer." An- 
swer : ''It consists of a box from which the air has been exhausted. The 
changes in the pressure of the atmosphere change the shape of the box, and 
these changes move a pointer which indicate the corresponding pressure of 
the atmosphere." ! 

Throughout the nomenclature of guns, carriages, etc., we notice omissions 
of names of many parts. They may not be what the authors call principal 
parts, in all cases, but they are important and their names and purpose should 
be given. Nor is any mention made of the U. S. spring -return mortar carri- 
age, model 1896. In this connection, it would be well to gfive the model of all 
the various instruments, guns and carriages, etc., described here and else- 
where in the text and in that way prevent any confusion or misunderstanding. 

Nothing is said about zones of mortar fire or weights of various charges 
used. Under projectiles we find, ** solid shot are for attacking armor, and 
since an entirely solid shot is subject to initial strains when cast or forged, 
they are made with a cavity or core, and are called cored shot." This, besides 
containing an incorrect statement, would certainly give a beginner a very 
confused idea of solid shot and cored shot. 

It is also stated : "For the 12-inch steel mortar the weight of the projectile 
is io<K) lbs., and for the cast-iron mortar it is 800 lbs." 

We quote these instances at random through the book simply to show how, 
in some cases, the matter could be presented in a better manner, and to point 
out some of the omissions and inaccuracies of expression that could well be 
avoided. 

It is an evil of our service at present that want of uniformity in nomencla- 
ture obtains in many cases as regards artillery material and appliances. 
Though that adopted by the authors in the description of and questions on 
the Lewis range-finder has been used, it would have been better to have fol- 
lowed the nomenclature of Artillery Notes No. 3, in this particular, as this 



BOOK REVIEWS. 345 

description (published by authority) is now in the hands of all artillery com- 
panics. 

We regret also the lack of suitable illustration which would in many cases 
aid one greatly in following the descriptions and in fixing the principles in 
mind. Due to this lack, we doubt if the questions and answers on knots and 
cordage will be of use to those who have never made or seen the knots there 
described. The plate showing a difference chart is excellent and illustrates 
the point we make. 

Parts of the book are extremely g<Kjd, and we have no doubt that it will meet 
with favor throughout the service by those for whom it was intended. It is 
for this reason that careful revision is of importance. 

On the whole, the book contains much useful information, in a convenient 
form, now only found in several separate books which may not be at all times 
readily accessible to the enlisted man. H.Jk. 

L'Etat Militaire des Principales Puissances Etrang^res en 1902. Germany, 
Austro-Hungary, Belgium, Bulgaria, Spain, Great Britain, Italy, Rou- 
mania, Russia, Servia, Switzerland, Turkey. 8th Edition, enlarged. 
By J. Lauth, chef d*Escadrons de Cavalerie. Paris : Berger-Levrault 
& Cic. 1902. Pp. iv-f-io5i. O. 7 fr. 50 c. 

This book forms the eighth edition of this importiint and excellent work, 
one that to-day has become a classic which is to be found in all important 
military libraries, and is of great use to all those who wish to be fully informed 
on the forces and military organisation of European Powers. 

The idea of the work was first conceived by (xeneral Rau who published 
the first edition in 1877. Credit for its logicpl mode of nrrantJ^ement is due to 
him and these systematic divisions for chapters under each country, an ar- 
rangement that has always given satisfaction, have been carefully preserved 
in all subsequent editions including the present one. 

The necessity of giving in this way all the details of organization and other 
information on any service uniformly for each country' has undoubtedly been 
considerable labor for the author, but such work is largely repaid by the great 
resulting advantages : With a classification of this kind no impoitant omis- 
sions can occur ; there can be readily set forth minute details of organization 
of each country, and the reader enjoys great facility for comparing the various 
systems of organization and consequently for understanding them and for 
more easily retaining their details. 

The success of the seven preceding editions bear witness to the usefulness 
and value of this work. The incessant changes which take place in iill armies 
soon make publications of this nature out ol date, but in this case the develop- 
ment of the militar>' forces of the Powers considered has been carefully fol- 
lowed and incorporated, new chapters have been added as necessity required, 
and this edition of 1902 may be said to fulfill all requirements in regard to giv- 
ing exact information (as far as can be obtained) on all the armies of which it 
treats. 

In it for the first time are to be found new chapters devoted to the armies 
of Bulgaria, Servia and Turkey ; armies of which too little is usually known, 
but the real importance of which (secondary as they may be) it is well not to 
lose sight of, as they may become important factors in European politics. 

Each country is treated under the following heads : 

Chapter I. — Command in chief; central administration: (ieneral Staff of 
the army ; budgets. 
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Chapter II. — Recruitment and reserves. 

Chapter III. — Remounts and supply of horses. 

Chapter IV. — Active corps and auxiliaries ; staff and administrative services. 

Chapter V.— Organization of troops ; infantry, cavalry, artillery, engineers, 
reserves, militia, etc. 

Chapter VI. — Military divisions of the country and distribution of troops ; 
defensive organization of territory. 

Chapter VII. — Formation of the army in case of general mobilization. 

Chapter VIII. — Wagons and convoys for a mobilized army corpjJ. Supplies 

of ammunition, tools and provisions. 

Chapter IX. —Armament and artillery material. 

Chapter X. —Miscellaneous military establishments; schools, arsenals, camps 
of instruction, firing gi'ounds, etc. 

Chapter XI. — Colonial army. 

Chapter XII. — Uniforms ; insignia of rank. Flags. 

The information has been gathered by officers of the staff of the French 
army and the book possesses the merit of exactness due to the care with which 
it has been compiled and revised. 

The work has become thus a valuable b(X)k of reference, thanks to the 
abundant information it contains, and also one very interesting in continuous 
reading thanks to the order adopted and clearness obtained in presenting such 
a number of details. H.Jr. 

The Private Soldier under Washington. By Charles Knowles Bolton. 
Charles Scribner's Sons. New York: igos. Pp. xiii-f-a58. O., with 
index. Illustrated. Blue Cloth. $1.25. 

That our Colonial history affords an interesting field that is being more and 
more appreciated for serious research, as in the book before us, is well proved 
by the number of successful and excellent works that have treated of this 
period. Older writers have furnished a large amount of authoritative informa- 
tion and more recent ones, like Ford, Wilson, Lodge and others, by their 
studies on various periods and personages of the times have done much to 
arrange this material and to bring into evidence the value of early American 
historical documents. 

This life of the private soldier of the Revolution is the latest to be included 
in the list, and it will undoubtedly meet with ready acceptance by the student 
and reader as well, both on account of the information it contains and the 
delightful style of the author in imparting it. 

Mr. Bolton, while acknowledging the labors of those later writers who have 
done so much to make easier the way for others, goes first of all to the diaries 
and journals of the soldiers themselves and then to other contemporary 
documents both public and private in the endeavor to present the actual life 
of the men of Washington's army. As he states, '*rauch has been written 
about the American Revolution, but our knowledge of the private soldiers of 
the patriot army is confined chiefly to Washington s description of their suf- 
ferings at Valley Forge. Their story is to be found in a line here and there 
scattered through the mass of contemporary literature." « 

The author has carefully sifted this material and, giving in every case the 
name of the authority who saw what he described, has constructed a straight- 
forward narrative of the daily life of the private soldier who served in the 
Revolutionary War. 

Commencing with the origin of the army, he graphically describes the 
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events that led to the assembling of the forces and gives us much valuable, at 
the same time entertaining, information on the subsequent difficulties of reg- 
ular organization and of equipping and maintaining a regular army. 

**It was no light task to bring an army into the field and maintain it for 
years, combating successfully the local prejudices of northerner and souther- 
ner, the greed for bounties, the trials that follow a depreciating currency and 
an advance in the price of family necessities, the fear of militarism and the 
dislike of strict discipline in an age of democratic theories.'* 

The author then treats more particularly of the conditions and incidents of 
the daily life of the soldier of those times: His material needs, clothing and 
subsistence; his equipment, firelock and powder, and training; the relation be- 
tween officer and private; camp duties and camp diversions; the hospitals and 
prison-ships. Every page holds the reader's attention. In connection with 
the recent changes in our present uniform, it is interesting to read that *'the 
general hue of the ranks * * » * can best be indicated by saying that 
the browns and greens predominated". Tow cloth which had been steeped 
in a tan vat imtil it became the color of a dry leaf was much used for parts of 
the uniform, especially the leggings. This "rifle dress" was in the minds of 
the British, a.ssociated with a skilful marksman and Washington urged its im- 
portance in these wor^s: "It is a dress which is justly supposed to carry no 
small terror to the enemy who think every such person a complete marks- 
man." 

In the chapter devoted to the army in motion the author gives many graphic 
pictures of both the dark and bright side of the private's experiences on the 
march and in action; and finally in one of exceeding interest on the private 
himself we read of his characteristics, behavior in action, his opinions and 
mental traits and his failings. 

The citation of authorities shows upon what a solid foundation the book 
rests; while the elasticity and charm of the author's style give color and at- 
mosphere to the recital of the barest facts. Nut the least interesting feature 
of the book are the excellent illustrations of old broadsides, historical docu- 
ments, relics, etc., which supplement the text. 

The publishers have done their part well, and in all respects the book is a 
capital one. We have no hesitation in saying that it will undoubtedly be an 
attractive addition to, and should be in the library of every one interested in 
our military history and military' organization. H. Jr. 

EXCHANGE AND BOOK NOTICES. 

[Books received will be reviewed as space bec.Jines available.] 
Lectures on Explosives. A course of lectures prepared especially as a 
Manual and Guide in the Laboratory of the U. S. Artillery School. By Wil- 
loughby Walke, Captain, Artillery Corps, U. S. A. 3rd Edition, revised and 
enlarged. New York: John Wiley & Sons. 1902. Pp. xvi+435- (^- Red 
Cloth, $4.00. 

Notes on Fortification, with a synoptical Chart. By Major B. R. Ward, 
R. E. New York: E. P. Dutton & Company. London: John Murray. 1902. 
Pp. 50- y. Rt.'d Cloth, Two Shillings. 

La Defense de nos Cotes. By Cabart-Danneville, Depute. Paris: Librai- 
rie Hachette et Cie. Pp. 402. D. 

Aerial Navigation. A practical handbook on the construction of Dirigible 
Balloons, Aerostats, Aeroplanes and Aeromotors. By Frederick W^alker, C. E. 
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New York: I). Van Nostrancl Company. 1902. Pp. xvi-^isi. D. With 
about one hundred illustrations. Brown Cloth, 1^3.00. 

Customs of the Service. The Army, National Guards and Volunteers. By 
Colonel James W. Powell, United States Army. Revised Kdition. Kansas 
City, Mo.: The Huds<m - Kim berly Publishing Co. 1902. Pp. xiii-l-285. S. 
Blue Cloth, $1.50. 

Notes on Laying, Repairing, Operating and Testing Submarine Cables. 

U. S. Signal Corps. Prepared under the direction of Brigadier (Jeneral A. 
W. Greely, Chief Signal Officer, U. S. Army, by Captain Edgar Russel, Sig- 
nal Corps. With supplementary chapter on Factory Testing, by Lieutenant- 
Colonel Samuel Reber, Military Secretary. Washington: Government Print- 
ing Office. 1902. Pp. 70. O. 

The Anglo-Transvaal War. Notes of the Boer General Villebois de Ma- 
reille. Translation from the F'rench. St. Petersburg: Commissioner of the 
Russian Military Educaticmal Institutions. 1902. Pp. 149. O. Paper. 

We have received and read with great interest Notes on Naval Progress, 
190a, ccmstituting No. XXI. of the General Information Series published by the 
Office of Naval Intelligence. This number forms a large volume of over 500 
pages, with many illustrations, and includes a great many features of general 
naval and military interest which have been compiled since July, 1901. 

We are indebted to this publication for several interesting items which ap- 
pear in our Professional Notes. 

The principal matters considered are: 

Notes on ship and torpedo boats, including ships building abroad, steam 
trials, reconstructions, etc. 

Ordnance and armor, giving some of the recent armor tests abroad, the de- 
velopment of guns and mounts and recent information on explosives, projec- 
tiles, torpedoes, etc. 

Engineering Notes, a general review of Electrical Progress and an excellent 
summary on Wireless Telegraphy, all contain much valuable information. 

Lieutenant Nulton, U. S. N., comprehensively treats of the Naval Maneu- 
vers of 1901. The English are of special interest as being the most exten- 
sive yet held and as allowing the greatest freedom of action on the part of 
the commander-in-chief. The French also possess several points of interest: 
The system denoting the fighting value of ships, the reassignment of values 
to prevent the premature close of the maneuvers, the disposition of the 
enemy, and especially noteworthy the point that, as a French paper states, 
'•our Navy is entering upon a new era of which the watchword is *Attack' ! '* 

The illustrations in this number are especially fine and add greatly to its 
interest and value. 

Notes of Military Interest for 1901, published by the Military' Information 
Division of the Adjutant (lenerars Office, forms a volume of 549 pages con- 
taining a large amount of information on foreign ser\*ices compiled from var- 
ious reports, books, periodicals, etc., received in the Military Information Di- 
vision during 1901. 

These notes are on organization. Held artillery, machine guns, small-caliber 
rifies, automatic pistols, explosives, ammunition supply, mechanical trans- 
portation, carrier pigeons, etc., and maneuvers. They are very complete and 
constitute an important addition to what may have been previously published 
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on the subject considered. An valuable feature of the work is the bibliography 
of special military subjects treated by the foreign military press in 1901. 

M. Cloarec writing in Le Yacht, of October 4, gives quite a complete ac- 
count of the recent American combined maneuvers. He does not appear, 
however, very favorably impressed with the results obtained. After describ- 
ing the various attacks, the inefficiency of the search light system, the results 
dbtamed with mortars, the mine defense, etc., and the results claimed by both 
sides, he sums up as follows :— "It appears that the conclusion to be drawn 
from these maneuvers is that the fleet and army have profited but little from 
the experience gained in Cuba, from the point of view of forming a just esti- 
mate of the powers of the force opposed to them. Each of the two parties 
considered that it had reduced the other to a condition of impotence. The 
forts appear to have fired recklessly without much consideration of probability 
of fire in reference to the special conditions of the moment, while the fleet re- 
garded the fire of the batteries as a negligeable quantity. Errors also 
occurred in the selection of the objects of attack, and inoffensive steamers 
came under the fire of the batteries. Here then we find a new proof of the 
difficulty experienced by naval and military officers in coming to an agree- 
ment upon essential points. This difficulty occurs everywhere, and proves 
the necessity of bringing the land and sea forces into frequent contact, above 
all in connection with coast defense ; but the difficulty would be diminished 
if this defense were entrusted to a special corps, amply provided with the 
necessary appliances afloat. 
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Guns at the Dusseldorf exposition. — Stahl u Eisen, October 1,15. 
The question of field artillery guns without recoil in Germany.— A. Etran- 

geres, March. 
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Torpedo experiments, Spain. — R. G. de Marina, October. 

The French field gun m/97 in the Chinese campaign.— Die Armee, August 

32. 

Test of field guns for the U. S. Army. — A. and N. Reg., September 7. 
The Italian 7.5-m/m field gun.- Armee et Marine, September 7. 
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Experiments with defensive shields on field gims. — Umschau, September 27. 

New gun for U. S. field artillery.— A. and N. Jour., October 25. 

Mortars of 24 cm., and 120 mm, Skoda system. — R. Art., September. 

Transformation of the Bange gun. — Mex. Mil., September i. 

Field mortars, Austro-Hungary. — M. de Art., August. 

Field howitzers. — Proc. R. A. I., June-July. 

Field artillery abroad. — Mil. Information Div., January. 

The French field artillery material, C/97.— Mitth. Art. u. G., October. 

German machine guns. — Mez. Mil., September i. 

Machine guns.— Mil. Information Div., January. 

Projectiles at present used in the French navy. — Yacht, August 30. 
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The Santos-Dumont and Severo balloons. — R. Marit., Brazil, July. 

Applications of paper-kites. — Exercito, August. 

The Stevens airship. — Scien. Amer., October 4. 
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The Spencer airship and its 30 mile trip. — Scien. Amer., October 18. 

Journey over sea in balloons, (illustrated). — Umschau, October 11. 

Accidents in aerial navigation.— Umschau, October 25. 

Russian experiments with fixed balloons in campaign. — Wochenblatt, Octo- 
ber 4. 

Automobiles in various foreign armies. — A. S. M. Zeit., August 30. 

Report on the war office motor lorry trials. — Eng., September 5 ; U. S. Gaz., 
September 6 ; Eng. Mag., November. 

The motor car for military purposes. — Eng'ing., September 5. 

Use of automobiles from a military point of view. — R. Inf., August ; M. de 
Art., August ; R. Mil., Brazil, July. 

Bevel gears for driving automobiles. — Pop. Mech., September 27. 

The war automobile.— Scien. Amer., September 27. 

Automobiles for war service. — Cas. Mag., October. 

A. novel automobile fore-carriage. — Scien. Amer , Supplement, October 11. 

Mechanical traction and its application in war. — Cientifico M., August 1,15. 

Mechanical transportation.— Mil. Information Div., January. 
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Self-propelled vehicles at Aldershot. — Bng'ing., October 17. 

The motor-car problem. — Bng., October 17. 

The motor-car (traction engines) for military purposes, (Austrian maneu- 
vers). — A. and N. Oaz., October 18. 

Automobile requirements for military purposes and use in recent maneu- 
vers.— Engenheria Mil., August. 

Oil motor cars of 1902. — Eng., October 24 ; Eng*ing., October 24, 31. 

Mechanical traction for military purposes. — Eng'ing., October 24. 

Project for the transportation of a light bridge material (by bicycles). — Ccr- 
cle, October 4. 

BALLISTICS. 

On artillery fire (corrections, height of sites, etc.). — M. de Art., August. 

Compilation of general range tables and their use in the solution of problems 
in artillery fire.— Mitth. Art, u. Q., August, September, October. 

The vertical projection of the trajectory.— R. Mil., Brazil, July. 

Essay on the probability of fire in infantry collective firing. — A. Beige, July- 
August. 

Artillery fire on ship-board.^Boletin, August. 

Progress in interior ballistics.— M. dc Art., August. 

Firing against the BeiUisU,^K, Maritt., August, September. 

Armor plate at the Dusseldorf exposition. — Genie C, August 23. 

The armor plate question. — A. and N. Gaz., September 13. 

Krupp armor plate at the Dusseldorf exposition.— Int. Rev., Supplement 42, 
Septeniber. 

Naval guns and armor.— R. Artig., July-August. 

Notes on ordnance and armor. Armor. — Naval Intelligence, July, 

The gun v. armor plate.— Page's Mag., October. 

Armor, projectiles and military explosives. — W. See. Eng., October. 

Protection of warships in the 19th Century. — R. de Marina, Septeniber. 

Guns vs. armor.— R. de Marina, September. 

CHEMISTRY AND PHOTOGRAPHY. 

An improved drying oven.— Scicn. Amer., September 20. 

Chemical industries at the Dusseldorf exposition.— Eng'ing., September 12. 

A review of some of the recent literature of the Periodic Law. — Frank. 
Inst., October. 

The chemical treatment of water.— Iron Age, October 8, 

Contribution from the laboratory of sanitary chemistry.-- Tech. Quart., Sep- 
tember. 

The electrolytic manufacture of chlorates.— Elcc. Rev., October 11. 

The efficiency of photographic shutters. — Tech. Quart., September. 

Electrical blue-printing machine.— Pop. Mech., November i. 

Apparatus for stereoscopic photography. — Scien. Amer., Supplement, No- 
vember 8. 

A new devicefor stereoscopic photomicrography. —Frank. Inst., November. 

DRILL REGULATIONS, MANEUVERS AND PRACTICE. 

Provisional drill regulations for the British army.— Wochcnblatt, August 27: 

September 3. 
Firing instruction at the Royal Military Academy.- R. Mil., Portugal, 

August 31 ; September 15, 30. 
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Cavalry maneuvers. — Armee et Marine, September 7. 

Army maneuvers of 1902, with maps, ( French ).r—Armcc ct Marine, Septem^ 

ber 7, 14, 21. 
Tactical handbook for Russian officers, provisional field service regu- 
lations and scheme for attack by detachments, 1901. — Wochenblatt, Au- 
gust 27. 
German army maneuvers. — A. and N. Jour., September 20. 
Admiral Higginson's report on the maneuvers. — A. and N. Jour., September 

20. 
The Fort Riley maneuvers. — A. and N. Jour., September 20, 27 ; October 

4-18. 
The method of training horses in the Italian cavalry. — R. Cav., August, 

September. 
Russian artillery in the maneuvers of 1902. — R. Art., August. 
The French naval maneuvers.— Bng'ing., September 12, 19, 26; R. Q. de 

Marina, September, October ; Rundschau, October. 
Troops and non-commissioned officers' instruction and training. — R. Inf., 

August. 
Grand maneuvers in Belgium. - Int. Rev., September. 
Artillery and engineer troops in the maneuvers of 1901, in France. — 

Schweiz Mil. Blatter, August. 
Considerations on musketry training in the navy. — R. Maritime, August. 
Handbook for the artillery service. — Boletin, June, July. 
Reflections of a Swiss officer cm the maneuvers of Haute -Savoie. — Cerclc, 

September 13. 
An expert opinion of the maneuvers.— A. and N. Jour., September 27. 
Simplification and saving of time in the training of infantry.— Jahrbucher, 

September. 
Training for war. — Jahrbucher, September. 

Maneuvers with electric search lights for coast batteries. — Boletin, July, 
The German Imperial maneuvers, 1902. -A. and N. Gaz., September 20; 

Die Ann6e, October 3. 
U. S. Army and Navy maneuvers, 1902.— A. and N. Gaz., September 20 ; 

U. S. Gaz., September 20 ; A. and N. Reg., September 13 ; Yacht, Octo. 

ber 4. 
Applied questions in field service.— R. Inf., September. 
Company and non-commissioned officers' instruction and training. — R, Inf., 

September, October. 
Outhnes of the condition of training of the French infantry. — Rus. Voy. 

Sbo., August. 
Representation of battle targets for infantry. — Die Armie, September 12. 
Something about night maneuvers. — N. M. Tids., July. 
Alpine maneuvers in Haute -Savoie.— Arm*e ct Marine, September 28. 
Tactical instruction and training of younger infantry officers. — Die Arm6e, 

September 19. 

Dummy targets of infantry and artillery, worked by automatic machinery. 
— U. S. Gaz., September 27. 

Musketry training in the English army. — U. S. Gaz., September 27. 

Combined army and navy maneuvers. — United Scrv., October. 

Imperial German maneuvers, 1901. — A. Etrangeres, April, May, June. 

Notes on ordnance and armor, target practice and gun trials. — Naval Intel- 
ligence, July. 
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Naval maneuvers of 1901, (Eng^land, France, Germany and Russia). — Naval 

Intelligence, July, 1902 ; Yacht, October 18. 
Autumn maneuvers of the IV army corps. — A. S. M. Zeit., September 27 ; 

October 4. 
Results of the firing inspections, (Russia). — Die Armte, October 3. 
Maneuvers o2 the different nations in 1901, 1902. — Mil. Information Div., 

January. 
Field firing, its use and abuse. — A. and N. Qaz., October 18. 
Instruction and training in individual fire. — Belg^ique M., October 12. 
Training the recruit.— Jour. U. S. Cav., October. 
Revolver practice in Sweden. — ^Jour. U. S. Cav., October. 
The coast joint maneuvers, i . Narragansett district, 2. A study in prepara- 
tion. — ^Jour. M. S. I., November. 
Combined maneuvers in the Mediterranean. — U. S. Qaz., October 18. 
Suggested improvements in military riding and breaking.— Jour. R. U.S. I., 

October. 
Detachment maneuvers in the St. Petersburg military district. — Wochen- 

blatt, September 27 ; Exercito, September. 
Tactical maneuvers of the English fleet in the channel, 1902. — Rundschau, 

October. 
Lord Roberts' infantry drill regulations for 1902, in comparison with similar 

regulations in Germany, Italy, France, A ustro- Hungary and Russia. — 

Organ, LXV. 3. 
French military matters ; fortress maneuvers around the camp of Chalons. 

— Wochenblatt, October i. 
Lord Roberts and English musketry training. — Ceintifico M., August 15. 
The education of the German recruit. — Belgique M., October 26. 
Firing instruction and training.- A. S. M. Zeit., October 25. 
The training of infantry. — N. M. TidS., September. 
Maneuvers of the Italian army, 1902. — Wochenblatt, October 4. 
Considerations on machine gun firmg (Rohne). — Wochenblatt, October 8, 

II, 15. 

Conclusion of the Russian grand maneuvers at Kursk. — Wochenblatt, Oc- 
tober 15. 

The value of drill and its limits. — Wochenblatt, October 18. 

Latest regulations on the instruction and training of the Russian infantr>' 
and cavalry personnel in artillery service. — Wochenblatt, October 18. 

Drill regulations and firing instruction for machine gun groups. — Die Armte, 
August 22, 27. 

French R.F. field artillery, its methods, etc.— A. and N. Jour., September 
20. 

Opening of the artillery firing practice grounds at Souges (near Bordeaux) 
25th divisional artillery. — Arm6e ct Marine, October 5. 

On the aiming and pointing of coast artillery guns. — R. Maritt., August, 
September. 

Control spectacles for instruction of gunners. — A. and N. Reg., September 

 13- 
Naval gunnery and its improvement. — Eng., September 19. 

ELECTRICITY. 

Wireless telegraphy. — Club Mil. Nav., August ; Genie C, September 6, 13; 
Eng'ing., SepttMuber 5 ; Naval Intelligence, July, 1902. 
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Pickard wireless telegraphy apparatus. — West. Elec., September 13. 

Progress in space telegraphy. — West. Blec, Septemt)er 13. 

Wireless telegraphy and Maxwell's theory. — Elec. World, September 13. 

DeForest wireless telegraphy system in the war maneuvers. — Elec. World, 
September 13. 

Disappointing results with naval tests in wireless telegpraphy.— West. Elec, 
September 20. 

Space telegraphy operations by Signal Corps during maneuvers. — West. 
Elec, September 20. 

Space telegraphy in foreign navies. — West. Elec, September 20. 

Space telegraphy at German war maneuvers. - West. Elec, September 20. 

Wireless telegraphy by the Slaby-Arco system.— Elec Rev., September 27. 

Signalling through space without wires. — Elec World, September 27. 

Field telegraph service; Italian volunteers in the campaign of 1866. — R. 
Artig., July- August. 

Development of wireless telegraphy. — Page's Mag.% October. 

High-speed telegraph system. — Scien. and Indus., November. 

A review of wireless telegraphy engineering practice. — Eng. Mag., Novem- 
ber. 

The latest position of wireless telegpraphy. — Organ LXV, No, 2. 

Wireless telegraphy apparatus. — Amer. Elec, November. 

The use and advantages of alternating currents for land telegraphy. — Elec. 
World, November 8. 

Baird dry-plate gauge. — West. Elec, September 13. 

Checking electrical instruments. — Elec. Rev., September 27. 

Electricity on board warships. — Club Mil. Nav., August. 

Maneuvers with electric search lights for coast batteries. — Boletin, July, 

Hertzian waves.- M. de Art., August. 

Water rheostats for testing purposes. — Scien. and Indus., October. 

Some engines and generators at the Dusseldorf exposition. — Amer. Elec, 
October. 

Prof. Pupin's invention for reducing the attenuations of electric waves. — 
Tel. Mag., September. 

Notes on electricity. — Naval Intelligence, July, 1902. 

Fort Wayne electrostatic ground detector. — West. Elec, October 18 ; Elec. 
World, October lii ; Elec. Rev., October 18. 

A cell for measuring the electrical resistence of liquids. — Phys. Rev., Octo- 
ber. 

Some points about connecting up shunt motors. — Scien. and Indus., Novem- 
ber. 

The principles of electrical measuring instruments. — Scien. and Indus., 
November. 

Measuring high resistance by Wheatstone bridge. — Scien. and Indus., No- 
vember. 

A new automatic interrupter. — West. Elec, November i. 

Electric fittings on board ship. — Seewesens, No. X. 

Electric installations of the battleships Deodora and Floriatw. — R. Mil., 
Brazil, August. 

Electrical testing laboratory. — Elec World, November i. 

Combined aninieter and double voltmeter. — Elec. World, November i. 

Electrostatic j^round detector. — Amer. Elec, November. 

Alternating current.— Inst. Elec Eng*rs., August, September. 
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Single phase alternators. —Inst. Blec. Bn|^'r«., August, September. 

On the determination of alternator characteristics. — Inst. Rlec. Eng'rs., 
August, September. 

The armature reaction of alternators.— Blec. World, November 8. 

Recent electrochemical developments. — Blec. World, November 8. 
.Proposed electrochemical units. — Blec. World, November 8. 

Enclosed direct current, series arc lamp. — Blec. Rev., September 13. 

Recent ^developments in lighting and heating. — Z. Architek. Ver., Septem- 
ber 5. 

English portable electric lighting machines. — Blec. Rev., September 30. 

Testing the efficiency of transformers. — Bng. Cleve., September 15. 

Search lights in the maneuvers. — West. Blec, September 20; A. and N. 
Jour., September 30. 

The enclosed arc lamp.— Amer. Blec., October. 

New type of enclosed arc lamp.— Blec. World, Oatober 4. 

Portable electric light plant. — Blec. World, October 4. 

Electric lighting of Port Don Carlos I. (Lisbon). — Bngenheria MiL, August. 

Electric motors with variable speed. — Genie C, October 18. 

Electric dynamos and motors. -Z. Architek. Vereines, October 17. 

Direct measure of loss of watts in generators. — Cenie C, October 25. 

Testing of steam engine and dynamo sets. — Man. and Iron World, Septem- 
ber 18. 

Current required by electric motors. — Jour. Blec, September. 

Generating power from oil fuel.— Scien. and Indus., October. 

Small alternating current dynamos. — Blec World, November i. 

The theory of the synchronous motors. - Inst. Blec. Bng'rs., August, Sep- 
tember. 

Charging controller for accumulators. — Genie C, September 6. 

Deterioration of storage battery plates.— Blec World September 13. 

How to make a laboratory storage batter>'. — Pop. Mech., September ao. 

Investigating storage batteries in the U. S. Navy. — Mar. Rev., September 
18. 

Durability tests of storage batteries.- -West. Blec, September 20. 

Curves showing the available capacity of a lead accumulator. — Blec. Rev., 
September 27. 

Maintenance of electrical accumulators for traction. — Blec Rev., Septem- 
ber 27. 

Lead vs. nickel storage batteries. — Blec. World, September 27. 

Point of cut-off in a battery discharge. — Inst. Blec. Bng'rs., June-July. 

A new type of storage battery. — Blec. Rev., November 8. 

BNGINBS, BOILBRS AND MECHANISM. 

Determination of the principal dimensions of surface condensers in naval 

steam engines. — R. Maritt., August, September. 
Quantity of heat in superheated steam. — Ingenieurs Civils, July. 
Deterioration of boilers due to overheated steam. —Schiffbau, September S. 
Government test of oil for fuel. — Iron Age, September 18. 
Superheat and superheaters. — Man. and Iron World, September 18. 
Friction of steam in pipes. — Man. and Iron World, September 18. 
Oil as fuel. — A. and N. Jour., September 20. 
Firing a steam boiler. — Scien. and Indus., October. 
The design and value of separators. — Scien. and Indus., October. 



'1^ 



INDEX TO CURRENT MILITARY LITERATURE. 357 

Grate bars and stationary grates. — Scien. and Indus., October. 

Superheated steam. — Scien. and Indus., October. 

Methods of cleaning fires. — Eng. Cleve., October 15. 

Water-tube boilers. — Page's Mag., October. 

Gas engines for central station work. — Man. and Iron World, September ii. 

500 horse-power double acting gas engine and blowing cylinder. — Bng'ing., 
September 26. 

Recent progress in large gas engines. — Eng'ing., September 26. 

Gas engine igniters. — Elcc. World, October 4. 

Loss of power in gasoline engines. — Amer. Manf., October 9. 

The Deutz gas engine. — Amer. Manf., October 9. 

Determination of the consumption of gas in gas engines.— Ingenieurs 
Civils, August. 

Progress in gas engines ; the new Niel engine. — Ingenieurs Civils, August. 

The gas engfine in the present state of technical science. — Umschau, Octo- 
ber 18. 

The new Diesel oil engine.— Amer. Elec, October. 

Engines and apparatus for lighting and heating, (using alcohol).— Ingen- 
ieurs Civils, August. 

Method of testing for horse-power, etc., of gasoline engines. — Qenie C, Oc- 
tober 25. 

Testing of combined steam engine and dynamo sets. — Man. and Iron 
World, September 18. 

Steam turbines. — Eng. Cleve., September 15. 

Steam engines at the Dusseldorf exposition. — Genie C, September 20. 

Test of steam turbines at Hartford. - Iron Age, Ocotober 9. 

The Brady steam turbine. — Iron Age, October 30. 

Steam engine economy. — Man. and Iron World, November 6. 

Sand blast machines. — Genie C, September 6. 

Jackson portable electric hammers. — West. Elec, September 20. 

New types of cranes. — A. Manfr., September 25. 

The second law of thermodynamics. — Elec. World, September 27. 

A portable electric hammer. — Elec. Rev., October 4. 

Steam pipe sizes.— Eng. Cleve., October 15. 

The steam loop in theory and practice. — Scien. and Indus., November. 

Practical points on lubricating oils.— Scien. and Indus., November. 

A quarter of a century's progress in machine tools. — Amer Mach., Novem. 
ber 6. 

ENGINEERING AND FORTIFICATIONS. 

Progress of the ordnance survey, Great Britain. — Eng., September 5 ; U. S. 

Gaz., September 6. 
Under-water beton construction at the new locks at Nussdorf. — Z. Architek. 

Vcr., August 22 ; September 12. 
The strength of derricks. — Schiffbau, August 23 ; September 8. 
Construction of field works, (gun emplacements) in Germany and Austro- 

Hungary. — R. Artig., August, September. 

Destructive effect of gun-fire against small field works made of gravel and 

sand.— Schweiz. Mil. Blatter, August. 
Relative permanance of steel and masonr\'' construction. — Proceed. A. S. 

Civil Engrs., September, October. 
Wire-rope carriers, Bleichert system. — Z. Architek. Ver., September 12. 
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Testing of cement. — Scien. Amer., Supplement, October 4, 

A scheme for light bridges for the crossing of rivers. — Cercle, September 27. 

Construction of the substructure of the Royal Alexandra Bridge at Ottawa, 
Canada. — Trana. Canadian See. C. E., October, December, 1901. 

Masonry dam and retainmg wall in general concrete work. — Trans. Cana- 
dian 80c. C. E., January, June, 1901. 

Characteristics and qualities of Portland cement. — Trans. Canadian Soc. C. 
E., January, June, 1901. 

On the effect of time and temperature on the strength of steel and iron. — 
Trans. Canadian Soc. C. E., January, June, 1901. 

A study of hard packed sand and gravel. — Tech. Quart., September. 

The effect of infantry fire on means of cover, (wood, earth, snow, etc ). — R. 

11 . Suisse, August. 

Large bridges of iron and beton, (Hennebique system). — Z. Architek. Ver., 

October 3. 
The fabrication and proof of Portland cement. — Z. Architek. Ver., October 

3. 
Some preliminary experiments upon the clinkering of Portland cement. — ^J. 

Chem. S., October. 
On the militar)' and financial importance of the fortification of cities.— Die 

Armee, September 26 ; October 3. 
Marram grass as a sand binder in Victoria, Austr. — Bng. News, October 23. 
Tests to determine the protection afforded to steel by Portland cement con* 

Crete. — Eng. News, October 23. 
The Sault Ste Marie power canaL — Scien. Amer., November i. 
Water supplies of cities. — Z, Architek. Ver., October 17, 24. 
The Hennebique system of armored concrete construction. — Bng. Soc., 

September. 
On rapid road sketching.— Mitth. Art. u. Q., October. 

METALLURGY. 

Metallurgy of iron and steel at the Dusseldorf exposition. — Ingenieurs Civils, 

July. 
Use of electricity in foundries. — Genie C, August 30. 
Alloys of copper and mag^nesium. — Genie C, September 6. 

New process of producing steel direct from oxide of iron ores. — Man. and 
Iron World, September 18. 

Metallurgical industries at the Dusseldorf exposition. — Bng*ing., September 

12, 26. 

The Elbers treatment for fine iron ores. — A. Manfr., September 25. 
Deterioration of stefel from vibration. — Bng., September 19. 
Rheinish-Westphalian industrial exposition.— Stahl u Eisen, September 15. 
Progress in the metallurgy of iron and steel. — Cas. Mag., October. 
Compressing steel ingots by wire drawing in the ingot mould. — Eng'ing. 
News, October 2. 

Brazing cast iron by a new process. — Eng. News, October 16. 
The alloys of aluminum. — Genie C, October 4, 11, 18, 25. 
Aluminothermie (process of heating and reducing by aluminum).— Ingen- 
ieurs Civils, August. 

Soldering aluminum. — Eng. Cleve., Octaber 15. 
Welding copper. -Eng. Cleve., October 15. 
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MILITARY GEOGRAPHY. 

Interior navigation in relation to other means of transportation.— R. Maritt., 

July. 

Tehuantepec harbors and railroads. — Eng., September 5, 

Bizerta. — Cercle, August 28. 

Railway work in the Boer war. — U. 3. Gaz., September 6. 

The Pacific cable. — Mar. Rev., September 18. 

National value of Isthmian canal. — Int. Quarterly, September- December. 

Lighthouses and buoys of the ports of the district of Mozambique.— Club Mil. 
Nav., Aug^ist. 

The Quetta-Nushki railway.— U. S. Gaz., September 13. 

Proposed harbor and dock extension at Cape Town. — Eng., September 19. 

A Russian trip through Persia and Persian Beluchistan. — U. S. Mag., Oc- 
tober. 

An alternative Ime for Nicaragua Canal.— Proc. A. S. Civil Eng'rs., October. 

The Med way and Thames Canal. — Eng'ing., October 17. 

Growing railway system of Natal.— Eng. Mag., November. 

The Erie canal question. — Scien. Amer., November 8. 

The Simplon tunnel through the Alps. — Eng., October 31. 

MILITARY HISTORY. 

The French field gun m/97 in the China campaign.— Die Armee, August 22. 

Military histories of the war of 1870^71. — Die Armee, July 25. 

Reflections on the history of Ramon Berenguer III, called the Great. — Cien- 

tifico M., July 15. 
Three year's campaigning in the valley of the Tchad. — Cercle, September 

6-27 ; October 4, 11. 
March to the sound of the guns. — Cercle, August 30 ; September 6. 
Impressions of the British army during the South African war. — Die Annee« 

August 29. 
The tactics of the Marchaussee, in Groot Atjeh in 1896. — M. Gids., July-Au- 
gust. 
Lessons of the South African war. — M. Gids., July-August ; United Serv.^ 

October ; Jour. M. S. I., November. 
History of the Royal Piemont cavalry. — R. Cav., August, September. 
Operations in the oases of Sahara and the use of elongated projectiles. — 

R. Art., August. 
Madagascar, pacification of the South. —Armee et Marine, September 14. 
The South African war. — A. and N. Gaz., September 13. 
Napoleon. — Int. Quarterly, September, December. 
French militia and English militia in Canada, 1627-1900. — R. Inf., August, 

September, October. 
Armies of volunteers and regular armies. — Int. Rev., Supplement 42. — Sep. 

tember. 
Austro-Himgarian pioneer troops in 1901. — S. M. Blatter, August. 
An inventory after battle in the 17th Century.— R. Maritime, August. 
Insurrections. — R. Maritime, August. 
The Chilean navy. — Boletin, July. 
Campaign of 181 2 in Russia. — Jahrbucher, September. 
Events on the Franco-German war of 1870-71. — Jahrbucher, September. 
Visit to the battle field of Koniggratz. — Wochenblatt, September 10. 
Histor)* of the Portuguese artillery.— Exercito, August. 
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Studies on military history ; the Thirty Year's war.— Exercito, August, 

September. 
Personal reminiscences of a Free State Burger during the investment of 

Lady smith. —Jour. R. U. 8. I., September. 
Upon the action of the cavalry vanguard in 1877. — Rut. Voy. Sbo., July. 
Three ye^rs from the life of the 6th Libarska regiment of infantry. — Rus. 

Voy. Sbo., July. 
The war of 1854*5 on the coast of Finland.— Rus. Voy. Sbo., July, August, 

September. 
Upon the Schipka in July and August, 1877. — Rub. Voy. Sbo., August, Sep- 
tember. 
Potemkin or Suvaroff. — Rue. Voy. Sbo., August. 
The English engineers in Natal— R. M. Suisse, September. 
Colonel Steufiychts manuscript concerning the campaign of 17 18. — N. M. 

Tids., July. 
The German mobilization and concentration in 1870. — A. Etrangeres, April- 

September. 
Studies on the South African war.— A. Etrangeres, January -September, 

October. 
The military events in China.— A. Etrangeres, January' -March. 
History of the French artillery. — R. Univ., October. 
African and colonial expansion. — R. Univ., October. 
The preliminaries of organisation of the Portuguese army, 1806. — R* Mil., 

Portugal, September 15, 30. 
Historical documents, Portugal.— R. Mil., Portugal, September 15, 30. 
An episode in the battle of Beaumont, August 30, 1870.— R. Cav., September. 
The great Boer war.~A. and N. Gax., October 18. 
French national gendarmerie. — Armee et Marine, October 19. 
* Military notes on Japan.— Cercle, October 4. 
Campaign of EckmuhL— Jour. M. S. I., November. 
*The engineer in the Moro campaign.— Eng. Mag., November. 
The Duke of Wellington and Punjaub campaign.— Jour. R. U. S. I., October. 
. A French criticism on Prussian leadership before the commencement of the 

crisis of July 3, 1866.— Organ, LXV., No. 2. 
Partisan warfare and battle tactics in the time of Maria Theresa. — Organ, 

LXV, No. 2. 
The French army in Germany on the outbreak of the war of 1809. — ^Organ, 

LXV, No. 3. 
Notes for a military history of Portugal. — Exercito, September. 
A Dutch officer on the South African war.— A. S. M. Zeit., October 25. 
Regensburg, 1809. — Wochenblatt, October 18. 

History of warships : La Belli Poule. — Armee et Marine, October 26. 
The 200th anniversary of the 5th Thuringian infantry regiment No. 94. — 

Wochenblatt, October 25. 
The autumn campaign of 1813. — Wochenblatt. October 25. 

MILITARY SCHOOLS. 

Portuguese Royal Military College.— R. Mil., Portugal, August 31. 

School of naval engineers ; its transfer to Talcahuano. — R. dc Marina, July. 
Militar)' education.— U. S. Mag., October. 

On the development of instruction and character of officers. — R. Cav., Oc- 
tober. 
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General service and staff college, U. S.— Jour. U. S. Cav., September. 
Mexican Military Academy.— Jour. M. S. I., November. 
Technical education and the navy.— Eng'ing., October 31. 

ORGANIZATION AND ADMINISTRATION. 

Garrison companies abroad. — Proceedings R. A. I., June-July. 
Organization of coast defense. — United Serv., October. 
Defense of the coast of the U. S.— Int. Revue, September. 
Changes in the Austrian artillery in the budget of 1903. — 8. M. Blatter, Au- 
gust. 
Upon the organization of light artillery parks in times of peace. — Rus. Voy. 

Sbo., August. 
Artillery in India.— U. S. Gax., October j8. 

Formation of Russian siege artillery regiments. — R. ArtiUerie, August. 
Artillery reorganization, Italy. — R. Artillerie, August. 
A few words in recognition of the Swedish army.— Cercle, September 20. 
Study of the law of recruitment for the French army. — Monde, August i, 15. 
Notes on strength of some foreign armies.— Monde, August 15, 31. 
Russian preparedness for war. — Die Armee, September 19. 
Conscription of the French army in igoi.—Wochenblatt, September 13. 
Transformation of the French officers reserve corps. — A. 8. M. Zeit., June 

28. 
The training and equipment of cavalry and mounted infantry in India, and 

their respective roles in war. — U. 8. Mag., October. 
The training of army officers.— United Serv., October. 
Military prisons. — A. and N. Gaz., October 4. 
Commissions in the British army. — A. and N. Gaz., October 11. 
Imperial defense and colonial responsibilities. — U. S. Mag., October. 
Questions relative to defensive organization of the Alpine frontier, (use of 

medium calibre artillery). — R. Artig., July -August. 
The breeding of horses for war purposes and the remount service in Ger- 
many and Austro-Hungar}'. — A. Etrangeres, ApriUMay. 
War budgets of the German Empire for 1902.— A. Etrangeres, August. 

September. 
Intelligence from the French army, (length of service, uniforms, reforms, 

etc).— A. 8. M. Zeit., October 4. 
Reorganization of the English army. — Die Armee, October 3. 
Existing regulations on military service in fortified places and fortresses. — 

R. Mil., Brazil, July. 
Budgets of European armies. — Mil. Information Div., January, 1902. 
Recent changes in organization of foreign armies.— Mil. Information Div., 

January, 1902. 
Medical statistics of the Austro-Hungarian army, 1900. — Cercle, October 18. 
Ambulance dogs at Netley.— A. and N. Gaz., October 18. 
The most practical organization of the medical department of the U. S. 

Army for active service.— Mil. Surg., October. 
A moral preparation of the soldier for service and battle,— Jour. M. 8. I., 

November. 
Use of native troops in our new possessions.— Jour. M. 8. Ir, November. 
Training of national guard officers for national defense.— Jour. M. 8. I., 

November. 
Training and equipment of cavalry.— Jour. M. S. I., November. 
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Complexity in army accounts.-— Jour. R. U. S. I., October. 

The Von Lobell annual reports of the changes and progress in military 

matters in 1901. — Jour. R. U. S. I., October. 
The supply of officers, (English Army). -A. and N. Qaz., September 6. 
General Reyes on the necessary, military organization of Mexico. — Mcx. 

Mil., September i. 
Regulations of May i, 1902, for the levy of horses, (Germany). — Wochenblatt^ 

September 3. 
Reflection on the economical system of the army. — R. Mil., Portugal, Au. 

gust 31 ; September 15. 
The result of the law of March 3, 1899, on the personnel of the U. S. Navy. 

— Marine P., August 15. 
Study of the law for army recruitment; military service of 18 months. — 

Monde, July 15-31. 
Actual duration of military service in the armies of the principal powers. — 

Cercle, September 6. 
Military expenses of the states of the triple alliance.— Cercle, September 6. 
Swiss army pontonniers. -^Cercle, September 28. 
The latest information from the Roumanian army. — Wochenblatt, Septem- 

ber 6. 
The instruction and training of young officers in England. — Wochenblatt 

September 6. 
Two year's service, Prance. — Die Armee, Augu.st 29. 
Norway's plan for national defense. — A. S. M. Zeit., September 6. 
Retired officers, Prance. — Armee et Marine, September 14. 
The reserve of officers, England. — A. and N. OajE., September 13. 
The South African army. — A. and N. Gas., September 13. 
War strength of the German army and navy.— A. and N. Gas., September 

13. 
The Australian army.—Int. Rev., September. 
New recruiting laws, Belgium. — Int. Rev., September. 
The Italian army. -Int. Rev., Beiheft 32. 

Italian alpine and the Prench chasseui-s.— Int. Rev., Beiheft 32. 
Military matters in the German Empire. — A. S. M. Zeit., August 23. 
Two year's service and the French army budget— A. S. M. Zeit., August 

23. 

Latest intelligence from the Russian army. — Wochenblatt, August 23. 

The English army and its recruitment. — Cercle, September 13. 

Education, instruction and training. — ^Jahrbucher, September. 

On promotion. — Exercito, August, September. 

Naval medical department. Portugal. — Club Mil. Nav., August. 

The Servian army. — R. Inf., September. 

Education and its ancillary the militar}' problem.— Jour. R. U. S. I., Sep- 
tember. 

What can be done for the special improvement of the organization of sap- 
pers. — Ru8. Voy. Sbo., August, September. 

The general staff. — Rua. Voy. Sbo., July- August. 

Promotion of officers in the Italian army. — Wochenblatt, September 20. 

Military notes of the great nations. -Jour. R. U. S. I., October. 

The militaiy s reng.h of .i)ca id )r. — W j;he ibl itt, September 17. 

Position of officers in the U. S. Army.— Wochenblatt, September 24. 

Austro-Hungarian military mitters. —Wochenblatt, September 27. 
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The importance of engineer sappers in modem armies.— R. Artig., Septem- 
ber. 

Military administration. — Exercito, September. 

Military and naval notes on organisation, etc., from Germany, France, Great 
Britain, Italy, Japan, Mexico, and Austro- Hungary. — Int. Rev., Septem. 
ber, October. 

German troops. — Can. Gaz., November 4. 

The field hospital.—N. M. Tids., September. 

The question of breeding horses for German army. — A. and N. Jour., No- 
vember 8. 

The new law on the status of non-commissioned officers in Italy. — A. 
Etrangeres, October. 

Hospitals and military barracks. — Umschau, October 25. 

Machine gun groups in the German army.— A. Etrangeres, October. 

New article of war, German army. — Wochenblatt, October 4. 

Latest information from the Italian army.— Wochenblatt, October 11. 

Latest regulations on the supply and promotion of Russian general staff 
officers. — Wochenblatt, October 11. 

Latest information from the Belgium army. — Wochenblatt., October 18. 

Outline of the conditions and training of the French infantry. — Rus. Voy. 
Sbo., September, 

Disarmament.— R de Marina, September. 

On the supposed naval weakness of England. — R. Maritt., July. 

Personnel of the engineer corps of the Italian navy. — R. Maritt., August, 
September, 

Our necessary fleet and its enemies, (France). — Marine P., August 15. 

Decree on the preparedness and mobilization of the French fleet. — Int. Rev., 
September. 

American naval stations, commanding officers and ships. — Int. Rev., Sep- 
tember. 

Strength of personnel and the crews of modem warships. — Int. Rev., Sep- 
tember. 

What dispositions should the British navy adopt for its material and person- 
nel in time of peace and how could it pass quickly from a peace to a war 
footing. — R. Maritime, August. 

Increase in German naval strength. — R. G. de Marina, September. 

Report of the navy department. — Boletin, June, July. 

Penal code in the Chilean navy. — Circulo Naval, July. 

Increase in naval personnel— Mar. Rev., September 25. 

Engines and engineering personnel in the English navy. — R. de Marina, 
September. 
,. French naval pay, quartermasters', etc. corps, (recent subdivision of same). 
— Yacht, November i. 

Report of the navy department, Argentina. — Boletin, August. 

SMALL-ARMS AND EQUIPMENTS. 

Automatic rifles. — Arms and Ex., September. 

New uniform for U. S. Army. — Wochenblatt, August 27. 

Special kind of ammunition for target practice. — R. Art., August. 

The Mars pistol. — Shooting and Fishing, September 25. 

Our magazine rifle, Switzerland. — R. M. Suisse, September. 

The Springfield magazine rifle.— Shooting and Fishing, October 2. 
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Rifle practice, British service.-— U. S. Mas^., October. 
The Mondragon rifle for the Mexican army. — R. Artig., July, August. 
Notes on ordnance and armor, small arms.— Naval Intelligence, July, 1902. 
Small calibre rifles.— Mil. Information Div., January, 1902. 

STRATEGY AND TACTICS. 

Why did the artillery fail in the Boer war. — Die Armec, July 25. 
A few more words on tne question of R.F. Beld guns. — Wochenblatt, Sep- 
tember 3. 

Artillery questions. — Jahrbucher, September. 

English view of the use of R.F. field artillery.— M. de Art., August. 

Machine guns, their tactical use. — Belgique M., September 21. 

Has the experience of the war in South Africa shown that any change is 
necessary in the system of field artillery fire tactics (in the attack as well 
as in the defense), in European warfare ?— Proceedings R. A. I., June. 
July, 

Rapidity of fire and our present fire discipline. — Proceedings R. A. I., June. 
July. 

Artillery fire.—Rus. Voy. Sbo., September. 

Quick-firing guns on artillery tactics. — A. and N. Qaz., October 4. 

Co-operation of siege artillery m the attack on a fortified position. — Beiheft, 
October. 

What influence has the adoption of rapid fire field pieces had on the organ- 
ization and tactics of the artillery ?—N. M. Tids., September. 

The mitrailleuses, the new arm for field warfare. ^R. Artig., September. 
Cavalry against cavalry in battle. — Belgique M., August 31. 
Cavalry and mounted infantry. — U. 8. Gas., September 6. 
Napoleonic cavalry, can it still srrve as a model. — R. Cav., August. 
Cavalry formations and evolutions. — Belgique M., September 21. 
Cavalry in fortress warfare. — Int. Rev., Supplement, 43. 
The advance and fire of infantry in battle. — Cientifico M., July 1-15. 
Cavalry and mounted infantry. — U. S. Gas., September 6. 
German infantry attack formation. — Wochenblatt, September 13. 
Infantry in combination with other arms. — R. Inf., October. 
Studies in modem infantry tactics.-- Int. Rev., Beiheft, 33. 
Smokeless powder and tactics. — Mex. Mil., Septemt>er i. 
Tactical problems. — Monde, July 15.31. 
Bizerta. — Cercle, August 30. 

A new line of thought, French.— Wochenblatt, September 6. 
The decisive attack.— R. Cav., August. 
Modem tendencies in the German army.— R. Cav., August. 
. Applied questions of field service ; the destruction of railways.— -R. Inf.* 
September, October. 

Protection of railways. — Int. Rev., Supplement 42, September. 

Tactical lessons of the Boer war. — Cientifico M., July i ; August 1.15. 

A defensive -position battle in the (lerman maneuvers. — Beiheft, September. 

Reconnaissance as a fine art under the present conditions of war. — ^Jour. R. 
U. S. I., September. 

A French -Italian question ; the R.R. Coni to Nice. — Monde, August 1-15. 

Imperial garrisons. — U. S. Mag., October. 

Strategy and tactics in mountain ranges. — U. S. Mag., October, 
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Training and equipment of cavalry and mounted infantry in India, and their 

respective roles in war. — U. S. Mag., October. 
The use of cover. — A. and N. Gaz., October 11. 
Study on the question of tactics. — R. Univ., October. 
Formations for attack, line or column.— R. Mil., Portugal, September 30. 
The present state of tactics after the Anglo- Boer war.— A. Beige, July- 
August. 
The use of cavalry before battle.— A. Beige, July- August. 
The young infantry officer aad his tactical instruction.— R. Inf., October. 
The English regulation on combined training.— Wochcnblatt, September 

24, 27. 
The Boer war and the rage for numbers.— Wochcnblatt, September 17. 
Utilization of experiences gained in the South African war. — Wochcnblatt, 

September 27. 
New weapons create new formations. — Int. Rev., Supplement 43. 
The Frencli study of the Boer war. — United Serv., November. 
Tactical theme : concrete example of the combat of the army divisicm and 

of lesser units. — Bclgique M., October 26. 
Possibilities of a Russian camp.iign against India.— A. Etrangeres, October. 
The problem of covering operations, study on the 2ud part of the campaij n 

of 1870-71.— Wochcnblatt, October 4. 
Experience in the new conduct of the attack at the close of the instructic n 

year. — Wochcnblatt, October 8. 

The tactical management of fleets.— R. Maritt., August, September. 
Blockades. — Yacht, September 6. 

Naval maneuvers and their purpose.— Mar. Rev., September iS. 
French naval points d'appui. — Sccwesens, No. X ; Yacht, October 25. 
The duties of the scouting service.— Sccwesens, No. X. 

Recent scientific developments in the future of naval warfare.— Trans. 
Inst. Naval Architects, 1902. 

Some observations on naval strategy.— R. dc Marina, September. 

WARSHIPS AND TORPEDO BOATS. 

Submarme boats. — Eng'ing , September 5. 
Submarine boats, U. S.— Int. Rev., September. 

Submarines.— R. G. dc Marina, September; Armcc ct Marine, October 5. 
Submarine navigation in the 20th Century.— R- dc Ma.ina, July. 
Submersibles and submarines. — Yacht, September 13. 
Efficiency of French submarine fleet. — U. S. Gaz., September 27. 
Propulsion of submarine boats.— Mar. Rev., October 9. 
French submarines— Marine F., October i ; Eng., October 24. 
Sham battle with submarines.— Scicn. Amcr., November i. 
Against submarines— R. Mil., Brazil, August. 
Submarine warfare. — Mar. Rev., November 6. 
The new submarine boat Protector. — Elcc. World, November 8. 
Mobile coast defense.— R. Maritt., July. 

Speed trials of the Vetox\ English.— Scicn. Amcr., September 20. 
Swedish torpedo-boat destroyer Mode .—'E.n%,y September 12 ; U. S. Gax., 
September 13 : Eng'ing., September 19. 

A torpedo launching apparatus.— A. and N, Jour., September 20. 
The fleet of English torpedo-boats.— R. Maritime, Augest. 
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Report of the commanding officer, torpedo-boat division in the recent ma- 
neuvers, Brazil. — R. Marit., Brazil, July. 

Destroyers as a factor in naval warfare.— U. S. Gaz., September 13. 

Torp. do-boat destroyers. — Trans. Inst. Naval Architects, 1902. 

The fore-runner of gunboats.— Marine F., August 15. 

(Junboats for the Mexican (Jovernment. — Mar. Rev., September 18. 

What foreign navies are doing. Mar. Rev., September iS. 

Comparison of the world's navies, the military and naval world. — Can. Gaz., 
September 16. 

French battleship A'^pM/q/f^.—Kng., September 12. 

River gunboats for Chinese waters. — Int. Rev., September. 

Ships of the principal powers that could be u.sed as cruisers in ca.se of war 
— Int. Rev., September. 

Imperial Russian battleship RetvizaN, — R. Maritime, August. 

Ships-of- the -line, IVetiin and Regina-Marf^herita. — R. Maritime, August. 

The (Jennan first-class battleship Z,aehringen.—¥.. G. de Marina, Septem- 
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